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Grinds breech of 4,000 Ib. gun barrel 
TIMKEN® bearings on work 
spindle hold runout within .0007” 


HIS Bryant Internal Grinder does 
paralleland tapered grinding jobs 
—often toa depth of 48"—in the breech 
end of 4,000 pound gun barrels. To give 
high accuracy and stability under heavy 
loads, the huge work spindle is mounted 
tapered roller bearings 
"O.D. 
Due to their tapered construction, 
Timken bearingstake radialand thrust 
Spindles 


on Timken" 
having a 24” bore and 42 


loads in any combination. 
are held rigid, runout doesn’t exceed 
0007". And because of line contact 
between the rollers and races, Timken 
bearings have capacity to spare. 





y 


Both Timken bearings on the work 
spindle are mounted with cone spacers 
so that no manual adjustment is neces- 
sary. Spindle maintenance is simplified. 
And Timken bearings practically 
eliminate friction because they are 
geometrically designed to have true 
rolling motion and precision manu- 
factured to live up to their design. 

The end of the work spindle may 
possibly be bumped by the long, heavy 
gun tube when chucking a new piece. 
Timken bearings stand up to these 
shock loads because the rollers and 
races are case-hardened. This gives 


them hard, wear-resistant surfaces 
over tough, shock-resistant cores. 
What's more, we make our own steel 
to check quality every step of the way 
No other t 


Specify 


S. bearing maker does. 
Timken bearings for the 
machinery you build or buy. Always 
look for the trade-mark “Timken” on 


Timken Roller 


Canton 6, Ohio. 


every bearing. The 
Bearing Company, 
Canadian plant: St. Thomas, Ontario. 


Cable address: ““TIMROSCO”,. 


This symbol on a product means 
sts bearings are the best. 
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How BRYANT CHUCKING GRINDER COMPANY 
mounts the work spindle of its #2440R Internal 
Grinder on Timken tapered roller bearings. 





REVOLUTIONARY BUCYRUS PLANT 
HELPS HOLD DOWN RISING COSTS 


At a new plant in Bucyrus, Ohio, the Timken Company 
has substantially reduced the cost of tapered roller bearings 
by 1) producing these he aring$s under a new system ot 
extreme mechanization; 2) standardizing on 13 bearing 
sizes with the widest applications throughout industry 
Manufacturers can take advantage of these lower costs by 
rus sizes. And 


TAPERED ROLLER BEARINGS 


redesigning applications to use these Bucy 
as more switch to Bucyrus bearings, production costs can 
drop still further, meaning even lower costs to you 
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Bendix. reliable components + Bendix systems 
engineering + Bendix proven production ability 


assure [)iCPIEENDABLE SYSTEMS 
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The more deeply rooted you are in all the things of 
which systems are comprised, the better able you 
are to produce completely dependable systems. 

Having produced millions of components, sub- 
systems and complete systems for many years, 
Bendix Aviation is the logical direction to look for 


systems to solve many current problems as well as 
others anticipated. Bendix assets for systems work 


include: 

MAN POWER — An engineering and research staff of 
over 9000 with a broader range of technical abilities 
than any in the country. 


ENGINEERING AND RESEARCH— Over $80 million 


January-February 1956 


was expended on these functions in fiseal 1955. 


PRODUCTION FACILITIES — Twenty-four widely 
dispersed manufacturing divisions located coast 
to coast employing nearly 50,000 people. 

SYSTEMS PLANNING GROUP 


systems work, giving 


Coordinates major 


you a single, centrally 
located contact the 
Bendix Systems Plan- 
ning Group, Bendix 
Aviation Corporation, 
Fisher Building, Detroit 
2, Michigan. 
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EMHART will turn your 
designs into machines 






















Engineering and building automatic machinery is Emhart’s primary business. The 
four divisions produce more than 275 different machines as standard items and 
have a combined manufacturing experience of nearly 200 years. Henry & Wright 
makes high speed automatic dieing machines; V & O builds, tools and equips 
precision power presses. Standard-Knapp’s packaging machinery is known 
to everyone who uses boxes, bags, cans or bottles for their products, and 
Hartford-Empire’s glassmaking machines are preferred throughout 
the world. 

If you have a machine design and are looking for experienced 
manufacturing facilities to handle production, we will welcome 
an opportunity to discuss our facilities with you. 


CONTRACT MANUFACTURING DIVISION 


EMHART 


MANUFACTURING COMPANY 


333 Homestead Ave., Hartford 2, Conn. 








Write for new condensed 
catalog showing the com- 
plete /ine of Emhart's 
versati/ie machines 





V & 0 PRESS CO. DIVISION HARTFORD- EMPIRE CO. DIVISION STANDARD - KNAPP DIVISION HENRY & WRIGHT DIVISION 
Precision Power Presses & Automatic Glass Container High Speed, Automatic Packaging Automatic, High Speed Dieing 
Feeds. Special Tooling Manufacturing Equipment & Container Handling Equipment Machines & Special Machinery 
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Here’s What We 


Wolverine plain tube in both straight lengths 
and coils is available in a wide range of 
sizes in copper, copper alloys and aluminum 


Wolverine Trufin*the integral finned 
tube.will save space, step up efficiency 
in heat exchange operations 


Wolverine produces millions of rotating 
bands each year. Sizes: 20mm, 30mm 
40mm, 75mm, 76mm, 90mm, and 105mm 





Wolverine through its exclusive Spun End 
Process** manufactures dependabie, one 
piece tubular-shaped parts, spun com 


Wolverine can bend, spin, flare, bead, ex 
pand, reduce or otherwise fabricate tubing 
to your requirements 


Wolverine also specializes in the manu 
facture of extruded aluminum shape 





pletely or partially closed to your speci 
fications 





What Do You Do? 
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PROCESSING 
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CONSTRUCTION 
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AIR CONDITIONING 














ORDNANCE 


Why Don’t We Get Together? 


If you are using tube, tubular-shaped products, or extruded aluminum shapes, it's sure os 
shooting that Wolverine can help save you time and money. You can get quick help from 
Wolverine's Field Engineering Service—a group of tube technicians who have the answers 
Write for Wolverine's General Products Catalog —right now! 

WOLVERINE TUBE, 1499 Central Avenue, Detroit 9, Michigan 





Wolverine Trufin is available in Canada through the Unifin Tube Company, london, Ontario 
REGISTERED US PAT. OFF 
eae Geonames ie cote 7 WOLVERINE TUBE 
@ Division of Catumet 4 Hecia, inc. 
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MANUFACTURERS OF QUALITY CONTROLLED TUBING AND EXTRUDED ALUMINUM SnaP 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA SALES OFFICES IN PRINCIPAL CITIES 


ExPORT OFFSET MENT ) EAGT 407TH STREET. NEW YORK 16 NEW YORK 
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CRASH TRUCK 








JANITROL LIQUID HEATER (1) 


WINTERIZATION TO (% BELOW ZERO 
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It takes just fifteen minutes for two men to install and connect, or disconnect and 


remove the Janitrol Liquid Heater equipped “winterization kit” in the Air Forces 


new Type 0-6 Cardox Crash Truck. 


Cardox engineers took full advantage of Janitrol unit design accessibility . . . added 


a coolant pump, hand bypass pump, electrical over-ride connections, and an aluminum 


channel-iron skid base to come up with the ultimate in changeover speed. Just six 


quick-disconnect couplings tie coolant flow—electric supply—and fuel supply to 


the permanently installed winterization system within the truck. Operating controls 


are installed in the truck cab, 


The Janitrol heater provides 90,000 
Biu/br for engine block, engine pan, bat 
tery box, radiator, cab and body, defrost 
ing, a motor generator set, and the Cardox 
pressure vessel heating. Complete insur 
ance against winter operating failures 
caused by freeze-ups! 

Look into Janitrol Liquid Heaters’ long 
record of dependability under all condi 
tions—and you'll specify “Janitrol” for 
vehicle beat wherever and whenever 


needed, 


> 
~ 
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EREVER YOU wantit (& Je ‘rol 
EREVER 16 & fanitrol 


corbon dioxide tank | —— 


heater 











AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORP., COLUMBUS 16, OHIO 
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Finished Stampings 


COST LESS ON A DANLY LINE 


You get more finished stampings per shift with a line of Danly Presses. Each 
Danly Press maintains steady, uninterrupted production. Running together as a 
line, they turn out more stampings because there are fewer line shutdowns. 
Danly’s heavier construction is your best insurance against costly shutdowns. 
Also, look for complete automatic lubrication supplying clean filtered oil to gears, 
bearings and gibs; extra rigidity to minimize deflection and vibration, increase 
die life; exclusive electrical and pneumatic control devices for convenient 
automation and safer operation; cooler running, longer-wearing clutch and brake. 
From bed to crown, every Danly press is engineered for dependable performance. 
Danly press engineers are at your service ... write today! 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue, Chicago 50, Illinois 


Danly offers any press you 
need single, double or 
triple action overdrive or 
underdrive. Make your 
press line a Danly line and 
save costs at every stage of 
your operation from blanking 
to finished stampings 











from ELECTRONICS to HOWITZERS 





Howitzer tank assembly, as well as the production of many Wiring for intricate electronic circuits, as well as simple elec “ 
other types of armored vehicles, has proven QC f'’s ability trical systems, has always played a vital role in the great ma 
to manufacture heavy, complex equipment on a volume basis jority of AC f products and QC f-built military equipment. 


at utmost economy. 








Bombs and artillery shells which must Design, development and production of QCf modules—widely used through- 
be made to the most rigid specifications fuses was a natural extension of the ac out the electronics industry—are an out 
have been produced by QC f through tivities for the division which has spe growth of their pioneering efforts in 
both World Wars and during times of cialized for 40 years in the manufacture printed wiring, replaceable potted as 
peace. of fuel system devices. semblies, diode shaping networks, etc 


INDUSTRIES 
INCORPORATED 


30 Church Street, New York 8, N. Y 


QCf PRODUCTS: Aircraft and Airframe Components—Aircraft Ordnance, Bomb Skids, Flight Simulators, Gun Turrets, Launching 
Devices, Navigational Instruments, Radar Beacons * Automotive Carburetors, Fue! Pumps, Filters, Pressure Switches * Electronic Devices, Computers, 
Components for Data Processing, Modular Electronic Sub Assemblies, Special Electronic Instruments * Foundry and Forge Products—industrial Cars 
Mine Cers and Parts— Nuclear Energy Products and Services — Ordnance Products, Bombs, Fire Control Systems, Gun Carriers, Shells, Tanks, 
Special Ordnance Material * Pressure Vessels—Pressed Steel Products —Railroad Cars, Freight and Passenger, Tank Cars, Cor Leasing, Car 
Repairs * Special Sheet Metalworking Equipments — Valves, Plug Valves, High Pressure Valves, Fittings and Tools 
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Is contract fulfillment 
YOUR responsibility ? 





This valuable book is must reading if your contract specifies precision 
image formation ... exact control of light and color. It’s rewarding 
reading ... you'll learn how revolutionary new achievements in optical 
engineering can help simplify your product design; how laboratory 
precision in volume production assures performance to contract 
specifications, yet keeps costs down. Find out how Bausch & Lomb 
coordinated contract execution protects your contract commitments, 


from design to delivery. Get better acquainted now with 


America’s major source of optical products. 








PRODUCTION AND DELIVERY | 
SCHEDULE 












WRITE for your complimentary copy 
(on company letterhead, please, indicating 
your title). Bausch & Lomb Optical Co., 
81901 St. Paul St., Rochester 2, New York. 








BAUSCH 6 LOMB 





America's only complete optical source trom giass to finished product 
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Bundy simplifies oiler-tube design, 
cuts fabrication time, trims costs 


Another example showing how 
Bundy engineers help solve 
customers’ design headaches 


Naturally, doing everything we can 
to meet our customers’ design speci- 
fications is a Bundy must. But some- 
times our engineers—with their years 
of problem-solving experience—see 
ways in which original specifications 
can be improved. These improvements 
usually result in substantial savings to 
the customer, as in the example shown 
at right. 


Doing just a little more than the job 
requires is an old habit with us here at 
Bundy. That’s why you'll find it so 
rewarding to deal with us at the design 
stage of a new product. 


Why not profit from an unbeatable 
combination: expert Bundy engineer- 
ing services plus the priceless extra of 
Bundyweld Tubing—the only tubing 
double-walled from a single metal 
strip, copper-bonded through 360 
degrees of double-walled contact. 
Bundyweld is leakproof; thinner- 
walled yet stronger; has high thermal 
conductivity; has high bursting 
strength. The safety standard of the 
refrigeration industry, Bundyweld is 
used in 95% of today’s cars, in an 
average of 20 applications each. 


Let Bundy help you with your tub- 
ing design problem. Call, write, or wire 
us today. 

BUNDY TUBING COMPANY 


DETROIT 14, MICHIGAN 





Bundyweild starts as a . . . Continuously rolled 
single strip of copper- twice around laterally 
coated steel. Then it's into a tube of uniform 
thickness and posed 








through @ furnace. Bundyweild, doubile- joint 
Copper cocting fuses wolled and brozed 
with stee! Result . . 


through 360° of wall 
contact 





Problem: This 6" O.D. timing-gear 
oiler tube, shown above, required a 
tapered end for a nozzle effect. As 
specified by the customer, it required 
numerous swaging operations. 
Bundy engineers, always on the 
lookout for new ways to shave costs, 
hit upon the ingenious solution 
shown at right. With the customer's 
consent, original specifications were 
changed. 







Solution: First, Bundy added upset 
to nozzle tip (see above). As a re 
sult, nozzle-forming operations were 
cut in half. But Bundy innova 
tions didn’t stop here; next, two 
hand-bending operations were 


incorporated into one automat 
press operation. The over-all result 
impressive fabrication savings to 
the customer, with no compromise 
in tubing function 


BUNDYWELD 
TUBING | 


NOTE the exclusive Bundy- 
developed beveled edges, 
which afford a smoother 
absence of bead 
and less chance for any 
leakage. 


DOUBLE-WALLED FROM A SINGLE STRIP 


4 
ERR | el al 
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HAVE YOU HEARD ABOUT THIS 










EXTRAORDINARY CLEANER ? 






It saves money in paint shops! 


Oakite Rustripper is an alkaline material that strips 
paint, pigment residues and phosphate coatings from 


steel at the same time that it removes rust and oil. 


It saves money in plating shops! 
Oakite Rustripper removes rust or heat seale from 
steel at the same time that it removes oil and other 
soils. It avoids hydrogen embrittlement, damage to 
machined surfaces and other disadvantages of acid 


pickling. 


FREE 
For more information about how Oakite Rustripper 
eliminates operations in paint shops and_ plating 
shops, send for one or both of the illustrated book- 


lets listed in the 








coupon, 


Technical Service Representatives in 
Principal Cities of U.S. and Canada 


Eaport Division Cable Address: Oakite 


. 


OAKITE PRODUCTS, INC. 
14F Rector Street, New York 6, N. Y. 


Send me free hook let checked belou : 


{ ] “Here's the best shortcut in the field of organic finishing” 


\ 


{_] “Here's the best shortcut in the field of elec troplating”’ 


Name — 


Company 


Address 
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Paint Shop Men Save Time 
With New Kind of Stripper 


INDIANA: “We formerly stripped TV cabi- 
net rejects in 25 minutes. They came out 
a brown tarnished color... Had to pickle 
to remove phosphate coating Today 
Oakite Rustripper strips the same cabinet 
in less than 10 minutes, bringing it out so 
bright and clean you can’t tell it from a 
new one... Pickle, neutralize and rinses 


eliminated.” 


NEW YORK: “It used to take two hours to 
strip synthetic enamel from these rejects 
(ning cabinets Now Rustr pper does 
them in about two minutes. We used to 
soak conveyor chain links overt ht and 
work hooks for several days. Rust: pper 
aoes be th tol nm twe he urs and cuts out 


the wire brushing for rust.”’ 


COLORADO: “We were amazed at the re 
sults a perfect job of stripping gray OD 


enamel, red oxide prime and surface rust 


from boml clusters, Oakite Rustr pp ris 
the finest material ever used here.”’ 
Send for free booklet ““Ffere’s the best 
shortcut in the field of organic finish- 


ing ” See ce upon at left. 


Electroplaters Find Profit 

in Alkaline Derusting 

CALIFORNIA: ‘“}ormerly sand blasted the 
heat scale off these aircraft parts Now the 
scale is removed in about 30 minutes with 
a boiling soak in Rustripper at 4 pounds 
per gallon, rinse, reverse-current clean, 
rinse; followed by cyanide dip and 


cadmium plate 


NEW YORK: Removing heavy heat-treat 


scale, rust and soil from steel aircraft 
parts before cadmium plat ng. Also clean 
ing stainless steel landing gear parts after 
hardening. Using 3 pounds Oakite Rust 


ripper and 10 ounces sodium cyanide per 
gallon at 120°1 with periodic reverse 
current. ‘An excellent job is being done 
Parts are being descaled that we couldn't 
touch without pickling in muriatic acid 
Everyone astounded at life of solut on, 
since this bath is worked very hard ind 
former bath required heavy upkeep 


Appears likely to save about 32000 in 


first year.’ 


CALIFORNIA: “Oakit: Rustripper seems to 
pe what hard chrome platers have been 
waiting for.”” Used for removing rust from 
stec! shafts after chrome plating, baking, 
machining, etc., and before oiling. Rust was 


formally rubbed away with emery paper. 


Send for free booklet “//ere’s the best 
shortcut in the held of electroplating.” 


See coupon at left, 
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© N-A-X HIGH-TENSILE 
e N-A-X ARMORPLATE 
e N-A-X 9100 SERIES 





For National Defense Equipment 


.. Meet necessary rigid standards 


..- Conserve critical alloys 


N-A-X ALLOY STEELS in national 
defense equipment serve a dual purpose. 
First, they readily meet the rigid 
standards so necessary in this type of 
equipment. Second, while performing 
capably, these alloy steels 

contribute greatly to our national 
economy through conservation of | uw 


critical alloying elements. 








N-A-X ALLOY STEELS are produced 
by Great Lakes Steel Corporation 
long recognized specialists in 


flat-rolled steel products. 






The M59 Armored Infantry Vehicle, designed and built for Army 
Ordnance by Food Machinery and Chemical Corporation, is an 
example of national defense equipment using N-A-X ALLOY STEELS, 


N-A-X Alley Division 


GREAT LAKES STEEL CORPORATION 


Ecorse, Detroit 29, Mich. © A Unit of 


An infantry squad leaving their M59 
armored personnel carrier to assume 
battle positions, after being safely trans- 
ported to the scene of action. 






NATIONAL STEEL CORPORATION 





Although primarily a land vehicle, the 
M59 is capable of swimming rivers and 
lakes with ease, while fully loaded. 
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You can make it faster and better 


with Harvey Aluminum 


EXTRUSIONS . . . For decorative 
as well as basic parts, custom- 
designed aluminum extrusions 
replace riveted and welded as- 
semblies simultaneously adds 
Strength, simplifies fabrication. 


PRESS FORGINGS ... Where 
parts must combine maximum 
Strength with savings in weight, 
cost and manpower, Harvey 
aluminum forgings often com- 
pletely solve the problems en- 
countered by the designer. 


IMPACT EXTRUSIONS . . . Thin- 
walled, tubular structures can 
be produced by this method and 
held to very close tolerances 
Machining is practically elimi- 


nated; scrap is greatly reduced. 


Harvey is a leading independent 
producer of aluminum extru- 
sions in all alloys and all sizes, 
Special extrusions press forg- 
ings, hollow sections, structurals, 
rod and bar, forging stock, pipe, 
tube, in pact extrusions, alumi 
mum screw machine products 
and related products ilso sim- 
ilar products in alloy steel and 


titanium on application. 
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STRUCTURALS High strength, light 
weight, workability, corrosion resist 
ance Aluminum extrusions combine 
all four are ideal as basic load 


bearing members 


MACHINING STOCK Harvey deep 
drawn hex and round stock set a new 
mark in uniform grain structure—con 
sistent from surface to core. This means 
fast, chatter-free cutting, long tool life, 


few rejects and true threads 





FORGING STOCK If you make your 
own forgings in quantity Harvey ex 
truded forging stock in save many 
intermediate steps. Custom-designed 
extrusions whose cross sections ap 
proximate the forged blanks may be 


cut to le ngth 


EXTRUDED PIPE AND TUBE Seamless 
uniform in structure, size and shape 
clean and smooth inside and out 

easily formed, Usable in applications 

ranging from portable irrigation sys 


tems to aircraft heat exchanges 


DRAWN TUBE Combines str if 
and high finish ideal for TV ante 
nas, furniture and imiuar | I 
Cold drawn for structural 

ind the temper 6 Specially con 


trolled for good workability 


3 2» O 


SCREW MACHINE PRODUCTS The 
West | 


irgest insta n of 


ries y r jor through from engineering 


to qu ality control 


HARVEY ALUMINUM SALES. INC 
TORRANCE, CALIFORNIA 


BRANCH OFFICES IN PRINCIPAL CITIES 
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This 8,000 ton hydraulic beam press at 
Mountaintop can bend stee! plate 39 ft long 
and up to 9 inches thick 


Twin-arc welding units on traveling booms 
ermit we, of vessels up to inches 
hick, 12 ft in diameter and any desired 
lengt 


Two-million-volt X-ray ganereter penetrates 
stee! up to 12 inches thick — permits rapid 
inspection of welds for detecting flaws, 
holes or scale 


= 


KING Mt PRESSURE VESSELS 


_—— 


. .. demonstrate exceptional capacity 


of W) fabricating facilities 


T photo above shows a final 
machining operation on one 
half of a 48-foot high-pressure 
vessel fabricated at Foster 
Wheeler’s new Mountaintop, Pa. 
plant. Another of these solid steel 
vessels now on order is 36 ft long, 
4 ft in diameter, with a wall thick- 
ness of 5 inches. It will be con- 
structed of two half shells, bent 
on the 8,000 ton beam press 
from 5-inch steel plate 36 ft long. 
The two halves will be welded 
together and machined to form 
the completed cylinder. 

With metal forming, welding 
and machining facilities of excep- 
tional size and capacity, located 


in large modern plants at Car- 
teret, N. J., Dansville, N. Y., 
Mountaintop, Pa. and St. Cathar- 
ines, Ontario, Foster Wheeler of- 
fers a unique fabricating service 
to industry. High pressure vessels, 
pressure piping and unusual weld- 
ments to Code requirements and 
beyond, can be produced by the 
most modern and efficient meth- 
ods, with substantial savings in 
time and cost. 

Write today for complete in- 
formation on FW fabricating fa- 
cilities. We will be glad to quote 
on your specific requirements. 
Foster Wheeler Corporation, 165 


Broadway, New York 6, N. Y. 


FOSTER WHEELER 
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INENIAL AIRCRAYT POWER 


On Sept. 13, 1955, a Cessna CH-1 helicopter settled to a landing on the 
summit of Pikes Peak, something no aircraft of any type had ever done 
before. Then, after taking a third passenger aboard, it successfully 
finished hovering tests begun earlier in the week, including a climb to 
an indicated altitude of 17,600 feet above Colorado Springs. At Camp 
Hale, it hovered with 50 gallons of fuel and four persons aboard—a 
phase of the test considered especially noteworthy, since it took place 
ata season when all flying operations in the area are normally suspended 
because of extreme turbulence at this high altitude . . . These latest tests 
add to the already fine performance record of the fastest certified heli- 
copter in the United States. The characteristics demonstrated in the 
Colorado workout speak volumes for the power plant, too, and what 
they say has real meaning for all who own or fly utility planes. They 
underscore the wisdom, now more apparent than ever, of choosing a 
plane which gives you dependable Continental power. 
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COR : YOU WITH ESTABLISHED SERVICE 
FACILITIES ALL OVER THE WORLD — WHEREVER PEOPLE FLY. 














ontinental Motors [orporation 


Aircraft Fngine [Jivision =< 
———— MUSKEGON, MICHIGAN 
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Toss a squadron of planes into the air from 


a floating carrier base — chase the planes 
around the vast ocean sky at speeds some- 
times faster than sound, While her chickens 
have scrambled, put old mother hen herself, 


After an 


hour or two, bring them all back together 


through violent tactical maneuvers. 


again from hundreds of miles apart 
This is routine for the men, planes and 


ships of the U. S. Navy’s “Hunter-Killer” 


lot 


WIN YOUR WINGS IN THF U.S. NAVY! 


groups. And Cline Electric, a leading manu- 
facturer of shipboard and aircraft controls, 
and other electrical apparatus, is playing a 
vital role in helping make it all possible. 


We're proud of our assignment! 


Private industry, too, can depend on Cline 


asa supplic r o} efficient electrical equipment, 


TRIC MANUFA‘ 


h St.. Ch " 
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The NAA data presented here show 
the difference in damping time between 
Lear Yaw Damper ‘‘oft'’ and Yaw 
Damper “on” operation, starting from 
steady side slips with full rudder, at 
9 Mach number, altitude 40,000 feet. 


to increase ‘kill’ probability 


Weapon system design combines many arts for the purpose 
of annihilating the enemy. The spectacular stabilizing 

effect of the Lear Yaw Damper on the flight path of the 

F-86D Sabre is shown in the above curves prepared by North 
American Aviation, Inc., for the enlightenment of fighter 
pilots. “From these data,” says NAA, “it is clearly seen why the 
yaw damper is an essential device to make your airplane e 


more effective and efficient rocket firing platform.” 


LE A R Grand Rapids Division/ Grand Rapids, Michigan 


LEAR PITCH, ROLL, AND YAW DAMPERS ARE AVAILABLE IN ELECTRONIC, MAGNETIC, AND TRANSISTORIZED VERSIONS, ENGINEERED TO THE PERFORMANCE OF THE CENTURY SERIES FIGHTERS 





which do you want? 


Money or the moon? 

It was reaching for the moon which resulted in the 
development at Martin of one of the most dynamic 
engineering team operations in the whole new world 


of flight systems development. 


Most of the people on that team are young and 
moving ahead fast. Do you know what's happening at 
Martin...and what tomorrow may hold for you here 
in the fields of aircraft, missiles, rocketry, nuclear 


power and space vehicle development? 


EE SS 
4VU8 2A FET 2 a 
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Deep-Drawing wy 








Eastern Too 
experience in producing 


large quantities of precision 
made ordnance components is 





at your service. We have complete 
manufacturing facilities and a —— 
staff of skilled engineers and craftsme 





Write for more information to 


om: Tool & Mfg. Co. 











Belleville 9, N. J. 











anutactgring for 
other manufacturers since 
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Y -sscee the many advancements in the press 
forming of metals that have been pioneered by 
Verson in recent years are new, improved presses 
and tooling for producing artillery projectiles. 
Under the pressure of a combination military and 
civilian economy, Verson methods have resulted 
in substantial savings in metal and have made 
possible great increases in output without a cor- 
responding increase in critical manpower. 


A Verton Press for every job from 60 tons up. 














Equally important strides have been made in 
civilian production, too, but tremendous opportu- 
nities for modernization and increased efficiency 
remain. We would like to have the opportunity 
to discuss press forming of metals with you and 
help you set up a plan that will enable you to 
take advantage of the many cost cutting opportu- 
nities that are becoming available. 

Write, today, outlining your requirements. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9351 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 


oe V erson~ 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES @ 
570 


TRAMSMAT PRESSES © TOOLING © DIE CUSHIONS ©  WERSON-WHEELON HYDRAULIC PRESSES 
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Now in the Service of the 


U.S. Ih FORCE 


The L-26B is the military counterpart of the 
Aero Commander 560-A — a twin-engine executive transport 
in the service of business around the world. 


AERO 


wander 


AERO DESIGN & ENGINEERING CO + TULAKES AIRPORT «© P. O. BOX 118 * BETHANY, OKLAHOMA 
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“R. Hoe & Company would be one 

of the first to whom we would turn for 
help.” So says Pratt & Whitney, one of 
thirty-odd leading manufacturers 
with whom HOE has cooperated 

in making castings, machine parts, 
subassemblies and many complete 
machines. 


150 years of manufacturing printing 
presses, heavy ordnance and 
components has equipped HOE 

to do similar work for you. 


need help 


in producing castings... 
machine parts...subassemblies 
or complete machines? 





PRATT & WHITNEY 


Divison’ Meet ~ Bewant-Pone Comeasny 
WEST HARTFORD 1, CONNECTICUT 


Need precision castings? 


A capacity of sixty tons a day plus a skilled staff 
of engineers and metallurgists is at your command 
ot HOE. We cast them small (just a few pounds) — 
and we cast them king-size (up to fifteen tons)... 
in any desired grade of gray iron, semistee! or alloy. R. Hoe & Company Inc. 


910 East 136th Street 
New York 4, W. Y¥. 


October 4, 1955. 


Need tolerances of 
+.0005" in heavy machinery? Dent Lemen: 


During World War II and the Korean Engagement, the 
eritical demand for Machine Tools made it imperative for 


HOE machine shops are fully equipped — with all us to utilize the facilities of manufacturers of lower 
tools and facilities required by modern shop practice — GUSSET Ces 
and during the next two years HOE will invest 








During both these periods Pratt & Whitney Company 
was fortunate in obtaining the aid of many of the best 


$1,200,000 in additional machine tools. Every qualified builders of printing presses, textile machinery 
machine is operated by a machinist accustomed and special machinery in the United States, 
to working to tolerances of .0005” in making The amount of work subcontracted to R. Hoe & Company 
hi during both periods was limited only by the available 
heavy machinery. capacity as compared to delivery requirements. Several 
thousand machines were fabricated, assembled, tested and 
shipped direct to the customer from the R. He & Company 
Need assembly capacity? plant. 
Quality of wortemanship was excellent. Maintenance 
. f delive dates was among the best. 
HOE assembly space is ample for the erection ’ a 
- ol Should another national emergency arise, RF. Hoe & 
of the largest machines — giant newspaper presses quneun esutl Ue axe of Ge Sinan tn Mg Re 
are being completely assembled at the HOE plant. for help. 
Vv trul . 
Write (or telephone CYpress 2-2400) for further ery truly yours 
information. A HOE representotive will be glod or pe COMPANY , 41 
to call and discuss your specific requirements wr. 
‘ A. L. 
in detail, No obligation, of course. Peg Ph mmes 4 is 
n. Machinery Division 
Mo meee Teorcs S macs Teeorcs ‘ Geees 
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In the ftieid of tueis research, 
Olin Mathieson and Reaction Motors 
are developing new liquid and solid 
propellants as well as additives to 
improve current propellants. 
Reaction Motors and Marquardt 
Aircraft establish specifications for 
these new rocket and ramjet fuels 
and test and evaluate their 
capabilities for meeting 

tomorrow's needs. 





7 A 
Y Lan 





developing super fuels 


for supersonic propulsion 


Applying the modern ‘‘weapons system”’ con- fuels. Coordinated by the OMAR Joint 
cept to the problems of supersonic propulsion, Technical Committee comprised of represent- 
Olin Mathieson, Reaction Motors, and Mar- atives of the three companies, this applied 
quardt Aircraft are combining their unique research program is dedicated to the practical 
skills and experience in the development and advancement of supersonic aircraft and mis- 
production of rockets, ramjets, and special sile propulsion. 


3519 


RAMIETS PROPELLANTS 


Ait N. ay ’ 
wil; ' MARQUAROT AIP CRAFT 
ft ry OLIN MATHIESON CHEMICAL 
REACTION MOTORS 
, * 
: 





Marquardt Aircraft Company Olin Mathieson Chemical Corporation Reaction Motors, Inc. 
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Where voices 


powered 


by the sun 


Lineman mounting solar battery on pole 
near Americus, Ga. The battery supple 
power directly to the line by day and 
aleo charges a storage battery for night 
time use. The solar battery contains 442 
specially prepared ailicon cells 

joned in oll and covered by alas 


A new kind of telephone sys- ‘Transistors require little powel 
tem developed by Bell ‘Telephone and this power can be easily sup- 
Laboratories for rural areas is plied by the solar battery. 


being operated experimentally by 
BO | Compact and economical, the 


electric current derived from sun- 
transistorized system can carry 


light. Electric current is generated 
several voices simultaneously 


as sunlight falls on the Bell Solar 





without interference It ha 


In sending a criving terminals, tranel« 


Battery, which a lineman is seen 
proved its ruggedness by stand- 


tor ire used as oscillator smplifiers and 


adjusting in position. : 
ad} £g | ing up to heat, cold, rain and regulators, and for signaling 


The exciting achievement is lightning. It promises more and 
made possible by two Labora- improved telephone service for 
tories inventions—the solar bat- rural areas and it typifies the 
tery and the transistor. The new Laboratories’ continuing efforts 


system uses transistors to the com- to make American telephony still 


plete exclusion of electron tubes, better each year. 


oh) 
? 
BELL TELEPHONE LABORATORIES | 
% ~ v4 
IMPROVING AMERICA’S TELEPHONE SERVICE PROVIDES CAREERS . 
FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 
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NEW ATOMIC PARTICLE 


he discovery of a new atomic particle 
the antiproton, which may inaugurate a 
new era of nuclear researcl was an 
nounced recently by the Radiation Lab 
oratory of the niversity of California 


and the Atomic Energy Commission. The 


antiproton (sometimes called the nega 
tive protor a nuclear ghost which has 
haunted the world’s physicists for a gen 
eration, was created trom energy gen 


erated in the great Berkeley be vatron, the 


most powertul atom smasher in the world 





Identification of the particle in one of 

YOU CAN SAVE wereicirm 
ics was achieved by a team of Radiation 

Laboratory physicist Drs. Owen Chan 

by packaging SMALL parts berlain, Emilio Segre, Clyde Wiegand, and 

as well as LARGER items Thomas Y psilantis—with the help of Her 


ons : bert Steimer and Dr Kdward | Lofgret 
for both military and domestic uses ghysiciet in charee of the bevatron 


Discovery of the antiproton fulfills one 


in CLEVELAND CONTAINERS of the important purposes for which the 


AF ( pent some $9,500,000 in bevatror 


construction costs plus annual researc! 


No. 1—The container in the background is a 3-piece metal end 


telescope for packaging an assortment of items such as budgets, The antiproton is a heavy partick 


bushings, collets, shafts, rods, etc. of the same mass but of opposite charge 

trom the proton, which is one of the 

No. 2—A 3-piece curled and disced container for the packaging fundamental particles found in all atomic 
of hearing aid batteries. nuclei. The existence of antiprotons has 


been a basi tenet of generally accepted 


No. 3—~A plain fibre can used in the packaging of a small roller 


. ' , atomic theor for a quarter of a ce ry 
bearing with the part number embossed in the top cap. > Piehesscatrre : ie 
espite ontimiung experiments with co 
No. 4—A 2-piece curled and disced telescope container for the mic ray wwever, the particle had 
packaging of taps, reamers and drills. This container can heen detect 
be used to package products of various lengths having Phe discovery does not modify the mod 
the same diameter, by extending the container to the of the atomic nucleus, according to t 
required length. discoverers, Rather it reénforces and 
lichi fre current theory Thi elimination of 
FOR FURTHER PROTECTION, these containers can be lined with uncertainty shout one of the cornerstomn 
special barrier papers or films. Outer decorative and printed of mucicar theory is one of the Gacover: 
papers also may be applied for identification. most valuable feature 
Efforts to devise theories to “get along 


WRITE for complete packaging folder. without the antiproton had been mad 
Why pay more? For Good Quality . . . call CLEVELAND! With such question now erased, the anti 
proton may provide a wedge ior a deeper 

probe ot the ria leus 


The antiproton does not exist in the 


SALES OFFICES, ' i 1" hick ] 
atomic nucleu which is composed of only 
NEW YORK CiTy , 
WASHINGTON, D.C. protons and neutrons Antiprotor are 
ROCHESTER, N.Y born and “live” only outside the nucleus 


COMPANY ad eee’ - following some high-energy nuclear event 
6201 BARBERTON AVE., CLEVELAND 2, OHIO = wuumer to the collision resulting from 





, evatron bombardment. The main reason 

© ALL-FIBRE CANS + COMBINATION METAL 1 ‘ ‘ - , ; 

AND PAPER CANS + SPIRALLY WOUND Antsproto not been discovered be 

TUBES AND CORES FOR ALL PURPOSES —. 2)/ | a fore is that they occur only at higl 

CLEVELAND CONTAINER CANADA, LTD : I energy 
Plants & Sales Offices: Sales Office: i! 7 4 The reaction is as follows protons 
TORONTO AND PRESCOTT, ONT. MONTREAL p : » 
are accelerated in the bevatron to 6.2 bil 


' 1 


lion electron volts. These particles are 





directed at a target of copper inside the 
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‘lo see 


defense jobs 


through 


from. scratch 


The abilities and facilities to take charge from 
inception to completion— from research through 
development, engineering and tooling, produc- 
tion, testing, field service and training — qualify 
Burroughs to assume the complete responsibility 
for fulfillment of complex defense assignments. 


This coordination enables Burroughs to handle, 
from start to finish, the most important defense 
projects in the exacting fields of instrumentation, 
control systems, communications, electronic com- 


putation and data processing. 


This coordination, too, underlines Burroughs’ 
ability as a prime contractor for assignments of 
a highly classified nature. Inquiries welcomed. 
Burroughs Corporation, Detroit 32, Michigan 





Burroughs 


BURROUGHS INTEGRATED DEFENSE FACILITIES INCLUDE 
Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Electronic instruments Division, Philadelphia, Pa. 
Hoydvu Brothers of New Jersey, Plainfield, New Jersey 
Control instrument Company, Brooklyn, New York 

Burroughs Research Center, Paoli, Pa. 


Looking to future expansion, Burroughs 
invites inquiries from qualified engineers 








With Hycon's new “Vari-G" Centri- 
fuge, you can test ordnance fuses, 
electronic components, flight instru- 
ments, and control units... subject 
them to service operating conditions, 
meeting virtually all demand curves, 
without actual firing or launching. 
Easily changed programming cams 
simulate any acceleration-time func- 
tion, and accelerations as high as 300 
G's can be produced on two one |b. 
test specimens, in 150 milliseconds or 
less. Specimens up to 10 Ibs. and 
reaching accelerations of 100 G's can 
also be tested. A complete packaged 
system, ready-to-run, the ‘Vari-G"’ 
has its own control unit, power supply 
and recorder... plus accuracy, safety 
features and operating simplicity 
never before offered in a standard, 
commercial unit. 





TYPICAL SPECIFICATIONS* 


RATE OF CHANGE .. . 0 to 300 G's in 
150 milliseconds (max.) 


ACCURACY. ..5% duplication of 
nominal demand curve 
as determined by pro- 
gramming cam 


REPEATABILITY... 2.5% of actual 
demand curve 


WEIGHT, SIZE LIMITS ... tests two 
1 tb. units simultane- 
ously, test units up to 
10 pounds, 100 G's, and 
125 cubic inches or 
smalier 


CONNECTIONS ... 18 slip rings for 
input or output 


POWER REQUIREMENT... 110 v, 60 
cycles, single phase, 
5 kva 


220 v, 60 cycles, three 
phase, 6.6 kva 


* Special performance character 
istics to order. 


Mfg. Company 
2961 E. COLORADO BLVD., PASADENA, CALIF. 
‘where accuracy counts "' 


WRITE TODAY FOR COMPLETE DESCRIPTION, 
SPECIFICATIONS, AND DELIVERY DATE. 


Atomic Energy 





bevatron chamber. When the proton 
crashes into a neutron in one of the cop 
per atoms the following come out of the 
collision: the two original particles (the 
proton projectile and the struck neutron), 
and a brand new set of heavy particles—a 
proton and an antiproton 

In the collision a part of the bombarding 
proton energy 15 converted into mass ac 
cording to Einstein's theory. The particles 
are expected to be found in cosmic rays 


but in low abundance 


THERMONUCLEAR 
PROGRAM 


The Atomic Energy Commission is 
carrying on a major research effort in 
controlled thermonuclear reactions at 
Princeton University and at AEC labora 
tories operated by the University of Cali 
fornia at Los Alamos, N. Mex., and 
Livermore, Calif, In addition, there are 
projects at Oak Ridge, Tenn., and New 
York University. The over-all research 
program 1s known as Project Sherwood 

This long-range program has been un 
der way for several years and is directed 
toward the possibility of controlling the 
release of great amounts of energy from 
reactions involving the fusion of light 
nuclei 

This process of energy release is le 
lieved to be similar to that which consti 
tutes the source of the sun’s energy. Th 
controlled release of this energy may offer 
significant potentialities for peacetime ap 
plication, and the present research pro 
gram within the AEC was instituted in 
the hope of developing these potentialities 

In essence, the problem is that of heat 
ing an appropriate nuclear material (suc! 
as deuterium) to temperatures of several 
hundred million degrees and of contining 
it somehow at that temperature for a suf 
ficiently long period of time to allow an 
appreciable portion of the nuclei to fuse 
together with consequent release of energy 
in the form of energetic neutrons and 
charged particles. This process could con 
stitute a great new source of energy 

According to Professor Lyman Spitzer 
Jr., of Princeton University, by far the 
greatest reserve of stored energy on earth 
is locked up in the nuclei of the hydrogen 
atoms present in the oceans. Deep insice 
the sun and the stars hydrogen nuclei com 
bine to form helium nuclei, releasing vast 
energies. This combination, or fusion, of 
light nuclei is called “thermonuclear burn 
ing.” The titanic energies released by 
thermonuclear burning have been un 
leashed in the hydrogen bomb 

Thermonuclear burning occurs most 
readily with deuterium, a heavy isotope 
of hydrogen. Although only one deuteriun 
nucleus is present in water for every 6,400 
nuclei of ordinary hydrogen, the total 
amount of deuterium available in the 
oceans is enormous. If the energy stored 
in these nuclei could be released in a 
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Just as success sailed with John Paul Jones on the thundering, blood-soaked 
decks of The Ranger and The Bon Homme Richard, so in every major 


conflict to this day has victory crowned the valor of our fighting men 


Reliability in men and machines was, and is, the security of our nation 
At Rheem, we, too, are proud of the reliability of our men and machines 
and the enviable record of low per-unit cost and on-time completion 
schedules amassed in our role as prime contractor to the United States 
Government and sub-contractor to other industry leaders 

The Government Products Division facilities of Rheem are presently in 
quality development and production on air frames, missile and jet-engine 


com pone nts, airborne ordnance  « le« tronics and ordnance materiel 


YOU CAN RELY ON RHEEM 


Rheem Manufacturing Company « GOVERNMENT PRODUCTS DIVISION 


DOWNEY, CALIF. © SAN PABLO, CALIF. © WASHINGTON, D.C, © PHILADELPHIA 


I 











We seek opportunities 


to work for those requiring 
RESEARCH and DEVELOPMENT 
in EXPLOSIVES and AMMUNITION 





Our technical staff of qualitied per 
sonnel, using our extensive laboratory, pilot plant 
and range facilities, has demonstrated its ability 
to work in close coordination with others. We are 
prepared to take on new problems and matters of 
practical application at any point in the scope of use 
fulness of explosives and ammunition for industrial 


as well as defense purposes 


NATIONAL NORTHERN 


The Technical Division of 
National Fireworks Ordnance Corp. 


NATIONAL NORTHERN 
is currently engaged in 


® Aircraft vulnerability tests and evaluation 


© Effect of altitude on performance ot explosive 


propellants, tracers, and incendiary elements 


© Optimum high-explosive development 

ad Rocket - motor - igniter development 

® Tracer development 

© Design of electric detonators and squibs 

© Measurement of high explosive blast -parameter 

® Incendiary ammunition 

ad Surveillance testing of explosives and ammunition 

® Calorimetry of explosives and propellants 

© Development of explosive destructors 

@ Mil Standard testing of ordnance items for 
various contractors 

® Fragmentation studies 


NATIONAL NORTHERN 


ome echnical Division National Fireworks Ordnance (01) 7 
WEST HANOVER MASSACHUSETTS 
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controlled manner and used for genera- 
tion of electrical power, a virtually inex- 
haustible supply of power would be avail 
able to mankind. Conservatively estimated 
the deuterium in the ocean’s waters is suf 
ficient to provide many times the present 
rate of world energy consumption f 


more than a billion years. 


INDUSTRIAL PRODUCTION 


The Atomic Energy Commission is so 
liciting proposals for the productior ol 
refined uranium salts in privately owned 
and operated facilities. This action repre 
sents another step in the Commission 
efforts to expand the scope of privat par 


ticipation in the uranium industry 


T he process steps employed wm the 
atomic-cnergy progran t nvert tft 
uramum content of ore te < lest 
torm consist of mining and milling of ore 
to produce a concentrate, refining the cor 


centrate to produce a purified salt, conver 
sion of the salt to metal or Ul’s, and, is 


the case of metal, fabrication into suitable 


hapes At the present time the extent ol 
participation y private industry in these 
tivities 1 limited to the mining arm 
milling stey 


Specifically, the Commission is interested 


in receiving proposals from qualified firms 
to process, over a 5-year period, uranium 
ores or concentrates to either uranium 
tetrafluoride, or uranium hexafluoride 
with deliveries to begin about July 1958 
‘he Commission will consider proposal 
for any production rate up to a maximun 
of 5,000 tons UsO, equivalent per year 

Proposal Ma he based of arrange 
ments wher y the U,sQOy concentrates are 


ipplied by the Commission and refined 


alts returned, or, alternatively, the Con 
mission will consider proposals for direct 
purchase of the refined salts from a con 
pany having or obtaining its own supp 
ol urat " res or concentrat« 

lo i t ww tin preparation ot 
posals the Commission will make availabl 


classified technology relating to retinu 
of uraniun ilts to those applicants « 
j 
l 


gible to receive classified data under the 


Access Permit procedure 


RADIATION TEST CELL 

\ new chamber for the study of atomi 
radiation is now being constructed for 
the Air Research and Development Con 
mand at Dayton, Ohio. The new facility 
called a radiological hot cell—will have 
two main uses. It will be used by Wright 
\ir Development Center engineers to 
study materials or equipment that have 
been placed in an atomic reactor and are 
themselves radioactive, and it will also et 
able them to subject materials or equip 
ment to radiatior This will be the only 


Air Force facility for all types of work or 


radioactive materials such as radiochen 


istry, and irradiation with cobalt 60 
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THE POWER TO PRODUCE 


* LJ 
Ordnance inspection of the 13 ; Gun Carriages, for instance! 
mm howitzer GUN CarVIage « “4 , 

Oliver's South Bend Plant 

No. 2. It's the 155 mm howitzer. Gun carriages for this famous field 


piece have hee nacontinuiny assignment justone amony scores 
of products, assemblies and parts produced by Oliver for national 
defense. Others range from castings to conveyors, trom tans to 
fuselages. Oliver'sten plants, strategically located, offer the diver 

sified facilities and integrated operations to produce fast and 
economically. And at highest quality standards. Here, manage 

ment is alert to your needs. Designers, engineers and production 
executives are ready to meet each new problem with the experi 


ence that makes sure of results. Write for complete information 


ial tHE OLIVER corporation 


400 West Madison Street, Chicago 6, Illinois 
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ENGINEERS WANTED: 
For top-flight men, 
Crosley offers un 
uwal opportunities to 
explore new scientific 
frontiers that lead to 
ovtstanding and re 
warding careers 
Write to Personne! 
Director, Crosley Gov 
ernment Products 
Cincinnati 15, Ohio 


Crosley 




















From Crosley— 
new dimensions 
or the 

elect 


As electronics rk > mayic tor delens 


scientists of Aveco's Crosley Division reckon with the problem 


} 


of making already reliable electronic systems more flexible 


to give them greater usefuln In navigation, com 


{ 


national defense. Now, out of intensive tudy o 


electronics and related area thermodynam«t opt 
aerodynamics, human factor has emerged the ki 


necessary to achieve this critical goal. Working 


closely with the military, outstanding Crosk cienti 


’ 


have changed the dimensions of many electron 
lightening them, compressing them, ‘“‘miniaturizing 
Now— improved radar, communications receivers, navigational! 


aid , and cores ol other vstems are coming off he 


lines and performing their miracles in smaller space 


less weight, requiring less power. Through “‘miniaturi 


in electronics, as well as advances in air-frame assemb 
Crosley brings the findings of research to practical 


fulfillment for defense, for peace, 


if your plans are linked to advanced 
electronics, find out how Crosley's capabilities 
and knowledge can be brought to bear on 
your specific problems. Wire, phone or write 
for Miniaturization Booklet to Avco 

Defense and Industrial Products, 

Stratford, Conn. 


@wee defense and industrial products 


MANUFACTURING RPORATION 


Avco Defense and Industrial Products combine the scientific skills, and pro 
duction facilities of 3 great divisions: Crosley; Avco Advanced Development; 
Lycoming —to produce power plants, electronics, air-frame components 
precision parts at: Boston; Cincinnati; Dayton; Everett, Mass.; Loe Angeles; 
Nashville, Tenn.; Stratford, Conn.; Washington, D. C.; Williamsport, Pa 


TODAY'S MILITARY BERVICES. WITH THEIF TREMENDOUS TECHNOLOGICAL ADVANCES MADE POSBBIBLE THROUGH BCIENCE OFFER A VITAL REWAROING CAREER 
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LURIA STANDARDIZATION PROVIDES THE FAST, 
EASY, ECONOMICAL SOLUTION TO AIRPORT EXPANSION 


Why do Luria steel structures fill the widest variety of urport 14 Luria designs . ind use i wile iret f other Luria 
needs? Because the Luria System of Standardi ition provide the hangar At Lockheed Aircraft, Luria structure er over a 
adaptability, flexibility yes, and even the permanence million square feet. Among the hundreds of other Luria instal 
that formerly could be found only in custom-built units. And lations are hangars and buildings for the airfields of Turkey. Lran 
this is achieved without sacrificing the peed and economies of and Argentina... for man including Pan American 
standardization. United, American, Kastern, Northwest and Capital and foi 
During the last ten years, nearly 500 Luria aircraft installations many airports including New York International. Detroit Wayne 
have been made, The United States Air Force has standardized on Major Sprin field, Ulinois and Westchester County, New York. 


A PARTIAL SHOWING OF STRUCTURES 
FOR EVERY TYPE OF MILITARY AND COMMERCIAL AVIATION 


DOUBLE CANTILEVER hangor for double-apron 
oir traffic. Accommodates aircraft of oll sizes 


STANDARDIZED HANGARS — both girder and ALL-PURPOSE "WING" HANGAR accommodates 
truss types for commercial and military aircroft one heavy aircraft of two medium aircraft 





V! PERMANENT CONSTRUCTION 
V) MAXIMUM PLENIBILITY 


Vv) HIGH SPEED ERECTION 





V¥/ LOW COST MAINTENANCE 


AIRPORT TERMINAL shows how effectively Luria STANDARDIZED MAINTENANCE SHELTER for VY GREATER AVAILABILITY 


steel buildings con be adapted to airport needs heavy aircraft. Portable, enclosed, weather-proof 


LURIA ENGINEERING Company 
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* 


584 ORDNANCE 








AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the common defense 


OFFICERS 


President 


George F. Hussey, Jr., American Standards Association, New York, N.Y 


Vice-Presidents 
Harvey C, Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Louis Polk, Sheffield Corporation, Dayton, Ohio 
Robert L. Biggers, Fargo Division, Chrysler Corporation, Detroit, Mich. 
Stanley C. Hope, Esso Standard Oil Company, New York, N.Y 


Regional Vice-Presidents 
S. Hallauer, Bausch & Lomb Optical Company, Rochester, N.Y. 
Daniel J. Martin, Hughes Tool Company, Houston, Tex. 
K. T. Norris, Norris-Thermador Corporation, Los Angeles, Calif. 
John M. Olin, Olin Mathieson Chemical Corporation, New York, N.Y 
John S. Pfeil, Stone & Webster, Inc., Boston, Mass. 
Paul Pigott, Pacific Car and Foundry Company, Seattle, Wash 
William J. Rushton, Protective Life Insurance Company, Birmingham, Ala 
W. G. Swartchild, Jr., Swartchild & Company, Chicago, III. 
Charles M. White, Republic Steel Corporation, Cleveland, Ohio 
Dean Witter, Dean Witter & Company, San Francisco, Calif 


Carl 


Treasurer 
James D. McIntyre, Washington, D.C, 


Counsel 

John Ross Delafield—Delaheld, Marsh and Hope, New York, N.Y. 
Assistant Counsel 

John F. Floberg—Kirkland, Fleming, Green, Martin & Ellis, Washington, D. 
Executive Vice-President 
Leo A. Codd, Washington, D.C. 


Secretary 


‘lorence G. Ferriter, Washington, D.C. 


DIRECTORS 


Robert L. Biggers, 
Detroit, Mich 

Omar N. Bradley, Bulova Research and Development Lab 
oratories, Beverly Hills, Calif. New York, N.Y. 

Les n H ( impbell, Jr., \utomotive Satety Fou te ( Jared Ingersoll 
Washington, D.C. K. 7 


Chidlaw, 


Fargo Division, Chrysler Corporation, R. E. Gillrnor, New York, N.Y. 
S. C. Hope, Esso Standard Oil Company, New York, N.Y 
(,eorge F, Hussey, Ir.. American Standards Association, 
Muskogee 
Keller, Chrysler Corporation, Detroit, Mich 
son Products, In (Cleveland Harvey C. Knowles. Procter & Gamble Ce Cin 
Henry N. Marsh, Washington, D. ¢ 

W. W. Coleman, Bucyrus-Erie Company, Milwaukee, Wis James 1D). McIntyre, Washington, D. ¢ 
Paul L. Davies. Food Machinery and Chemical Corporation, Frederick H Springheld, Ma 

San Jose, Calit. John S. Pfeil, Stone Webster, | Boston, Ma 
B. F. Fairless. American Iron & Steel Institute, New York, N. Y. louis Polk, Shefhel 
William K. Fitch, Dravo Corporation, Pittsburgh, Pa S. 1 


Company, Philadelphia, Pa 


Benjamin W 
( Ihio 


Payne 


d Corporation, Dayton, Ohio 


Skinner, Genera ation. Detroit. Mict 


Herbert A. Gidnev. Gulf Oil Corporation, Pittsburgh, Pa. 


January-February 1956 


Motor ( Oorpor 


J. Fk. Traimer, Firestone Tire & Rubber Co.. Akron. Ohio 


585 











yineY 





**AND FILL A WORLD OF RE 


¥e 
a 


LURIA STANDARDIZATION PROVIDES THE FAST, 
EASY, ECONOMICAL SOLUTION TO AIRPORT EXPANSION 


Why do Luria teel structure fill the widest iret ol urport 14 Luria design and wse i ile iriet ft other Luria 
needs? Because the Luria Sy tem of Standardization provides the hangar At Lockheed Aircraft, Luria stru i ver over a 
adaptability flexihility yes, and even the permanence million square feet. Among the hundreds of other Luria instal 
that formerly could be found only in custom-built unit {nd lations are hangars and build ! the airfields of Turkey, lran 
this is achieved without wicrificinig the peed and economies of and Arventina for man i re inel iding Pan American 
standardization United, American, Eastern, N t and Capital and lor 
During the last ten years, nearly 500 Luria aircraft installations many airports including New York International, Detroit Wayne 
have been made. The United States Air Force has standardized on Major Springheld, Illinois and Westchester County, New York. 


A PARTIAL SHOWING OF STRUCTURES 
FOR EVERY TYPE OF MILITARY AND COMMERCIAL AVIATION 


DOUBLE CANTILEVER hangor for double-apron 
air traffic. Accommodates aircroft of all sizes 


STANDARDIZED HANGARS — both girder and ALL-PURPOSE" WING” HANGAR accommodates 


truss types for commercial and militory aircraft one heavy aircraft of two medium aircraft 





VY) PERMANENT ¢ ONSTRUCTION 


V! MAXIMUM FLEXIBILITY 


eat 
» 


Vv) HIGH SPEED ERECTION 





YJ LOW COST MAINTENANCE 


AIRPORT TERMINAL shows how effectively Luria STANDARDIZED MAINTENANCE SHELTER for Y. GREATER AVAILABILITY 
steel buildings can be adapted to airport needs heavy aircraft. Portable, enclosed, weather-proof 
LURIA ENGINEERING 
Company 
S11 Fifth Avenue, New York 17, New York ¢ Plant; Bethlehem, Pa, Ge Dis Offices: Atlanta, Philadelphia, B Chicago, Washington, D.C, 


584 ORDNANCE 





AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educetional, scientific, nonpolitical, and nonprolit- 
making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the common defense 


OFFICERS 


President 
George F. Hussey, Jr.. American Standards Association, New York, N.Y 


Vice-Presidents 
Harvey C. Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Louis Polk, Shefield Corporation, Dayton, Ohio 
Robert L. Biggers, Fargo Division, Chrysler Corporation, Detroit, Mich. 
Stanley C. Hope, Esso Standard Oil Company, New York, N.Y 


Regional Vice-Presidents 
Car! S. Hallauer, Bausch & Lomb Optical Company, Rochester, N.Y. 
Daniel J. Martin, Hughes Tool Company, Houston, Tex. 

K. T. Norris, Norris-Thermador Corporation, Los Angeles, Calif 
John M. Olin, Olin Mathieson Chemical Corporation, New York, N.Y 
John S. Pfeil, Stone & Webster, Inc = Boston, Mass. 

Paul Pigott, Pacific Car and Foundry Company, Seattle, Wash. 
William J. Rushton, Protective Life Insurance Company, Birmingham, Ala 
W. G. Swartchild, Jr., Swartchild & Company, Chicago, III 
Charles M. White, Republic Steel Corporation, Cleveland, Ohio 
Dean Witter, Dean Witter & Company, San Francisco, Calif 


Treasurer 
James D. McIntyre, Washington, D.C. 


Counsel 
John Ross Delafhield—Delafheld, Marsh and Hope, New York, N.Y. 


Assistant Counsel 
John F. Floberg—Kirkland, Fleming, Green, Martin & Ellis, Washington, D.C 


Executive Vice-President 
Leo A. Codd, Washington, D.C. 


Secretary 


Florence G. Ferriter, Washington, D.C. 


DIRECTORS 


Robert L. Biggers, Fargo Division, Chrysler Corporation, E. Gillmor, New York, N.Y 
Detroit, Mich S. C, Hope, Esso Standard Oil Company, New York, N.Y 
Omar N. Bradley, Bulova Research and Development Lab George F. Hussey, |r.. American Standards Association 
oratori Beverly Hills, Calit. New York, N.Y. 
Levin H. Campbell, Ir.. Automotive Safety ‘ hats ( Jared Ingersoll, Muskogee Company, Philadel; 
Washington, D.C. kK. T. Keller, Chrysler Corporation, Detroit, Mich 
Benjamin W, Chidlaw, Thompson Products, In c ind Harvey C. Knowles, Procter & Gamble Co., Cin 
Obhto Henry N. Marsh, Washington, D. ¢ 
W. W. Coleman. Bucvrus-Erie Company. Milwauke \ James D. McIntyre, Washington, D. ¢ 
Paul L. Davies. Food Machinery and Chemical Cort Nn. Frederick H. Payne, Springtield 
San Jose, Calit. John S. Pteil, Stone & Webster, Ir Boston, M 
B. F. Fairless. American Iron & Steel Institute, New rk, N. } ouis Polk, Shefheld Corporation, Dayton. Ohio 
Willia K. Fitch, Dravo Corporation, Pittsburgh nner, General Motors Corporation, Detroit, M 
Herbert A. Gidney, Gulf Oil Corporation, Pittsburgh, P: | rainer restone Tire & Rubber Co.. Akron. O} 


January-February 1956 





HON. WILBER M. BRUCKER 


Secretary of the Army 











The Army’s Weapons 


New and pow rful ordnance has been added to thi ground force :° 


arsenal, but the tried and proved weapons will not be 


with nor will research be tailored to meet changing 


HIRTY-SIX years ago, when the 
American Ordnance Association 

came into being, the first World 
War was just over. About that time I 
was hanging up my uniform after slog 
ging through the war in the Infantry. 
Peace was sweet, We can look back and 
remember how we hoped it might last 
forever. Our eyes could not pierce the 
within 


veil of the future and see that 


only a little more than two decades 


millions of men all over the world 
would be lox ked inan ec 


flict. 


We were not ready to fight the sec 


ven greater con 


ond great war. We were not ready to 
fight in Korea when Communism later 
challenged the free world with armed 
might. Perhaps if we had been, these 


struggles might have been averted. 


Surely the price of victory would have 


been far less. But they must have 


taught us a lesson. I think we as a 
Nation have at last taken to heart the 
truth pronounced by Georg: Washing 


| 


ton which fell so iong on deaf ears 


that preparedness for war is the sound 


est basis for peace. 


| 1M its 


Ordnance 


inception, the American 


Association has been a 


most determined and articulate exponent 
of that philosophy. And it has played a 
very important réle in fostering the 
splendid partnership between industry 
and our armed forces which has pro 
vided our fighting men with the tools 
of victory when the chips were down. 

Today, as we seek to exploit to the 


full the phenomenal technological prog 
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an addre 


This is 
cently by Secretary Brucker be 
fore the Washington Post of 
the American Ordnance Asso- 
ciation, Vi ashington, 2. ¢ 


given re 





ress of recent years, this cooperation 1s 


more vital to our security than ever be 


fore because we simply cannot aflord to 
take the least chance of coming Out sec 


ond best to any nation in the develop 


ment of new weapons. Therefore the 


role of this Association takes on con 


stantly increasing significance 


1 
\ millennium of screntilk achieve 


ment has been compressed into a com 
When the Ord 
to 

I¢ unded ‘ 


paratively short span 
Association was 
Army 
cerned with the improvement of 
of World 


motorized ar 


nance 


in Ig19, the was con 


such military novelties 
War I as tanks 


tillery, sound ranging systems, 


high-explosive demolition bombs, and 


trench mortars. Now it is bending every 


effort to develop the ast potential ol 


atom and guided missiles 


Phis 


our thinking represent: 


eneryvy 
contrast between the horizons of 
imazing prog 
ress but we 


We 


must not lose our perspee 


tive must not torget that the pur 


pose of our research and development 


has not changed—nor will it change. 


Our objective is to keep our Army ade 
quately supplied with the best possible 


weapons for the accomplishment of its 


mission—the best that our scientifi 


genius can devise and our industrial in 


genuity can produce 


dispense d 


pre SSIES 


It is essential to remember that “best 


is not an absolute term connoting a sin 


ple best we ipon or tamily ol weapons 


exclusively apabl 


The best 


job may be entirely useless for 


of serving all pur 


poses, available tool for one 


inother 
just right fe 


\ pile driver | 


piles but is hardly the to 


clapboard ona house 


The Army 


with a well-balanced 


ursenal must 
variety ol 


ons, each fully adapted to a particul 
kind 
that modern technology can pr ice 


The Army which 


shoulders the responsibility for produ 


function and each the best of its 


Ordnance ¢ or} 


ing these we Ipons, 1s a key member of 


the Army team. Some measure of that 


responsibility can be clearly 
2. shown by what ha tran 
in the past five year During 
nearly $3 


| ired 


this period billion 


worth of actual deliveri« were 


rece} ed by the 


Army's supply 


system, It i: interesting to note that 
' 


bout Oo per ent of thi 


proximately $ 


ali 


of ordnat 


” hdition to actual procure 


per ition 


Ordnance Corps is 


| inter 


definite responsibilities in the lds of 
research and de velopment, It 


Army 


( Orps operations in these areas that the 


upon 
the effectiveness of Ordnance 
Army depends for continued superiority 
ol weapons and equipment 

Tangible evidence of our 


apparent by the large numl 








World 
War Il. We of the Army recognize 


weapons made available since 
that these accomplishments would not 
have been possible, however, without 
the wholehearted support and “know 
how” of American industry. 


T he 


Ordnance 


contributions of the American 


Association in the held of 
production, especially the spe 
cialized assistance rendered to 
the Army through its Technical 
Committees, has been extremely 
valuable in helping to keep our 
troops supplied with the most 
modern arins. 


Korean 


ple, the delivery of 


During the war, for exam 
4 --inch bazooka 
rockets was greatly expedited by pro 
duction de sign changes worked out by 
Association members. New manufactur 
ing techniques were devised which 
made the quantity production of stee] 
cartridge cases feasible Suggested de 
sign changes increased both the accu 
and the ease of production ot 


shells. The list is 


racy 
rockets and artillery 
lony ind IMMpressive 
that the “big’ 


It is not surprising 


weapons—the  s nsational applic ations 
of radical new concepts, of new mate 
rials, and of new sources of energ 
which make possible almost unbeliey 
able extension of the power of our hight 


should 


attention ol the 


y the 
ing men attract the primary 


(American public. It is 
hard for me to avoid reaching for su 
scribe them 


yx rlatis es to cle 


i AKE the Army's Nike, for example, 
the first combat ready, surtace-to-alr 
That 


deadly accu 


missile system for our air defense. 
is truly a wonder weapon 
rate, capable of tracking down and ce 
stroying any combat aircraft, Ringing 
our principal cities and great industrial 
areas, Nike batteries stand unremitting 
guard and aflord a measure of protec 
tion against attack which no other 
weapon can approach 

Army's Corporal, 
fully 
The 


Corpor i} can deliver an atom warhead 


Then there is the 


the first operating supersonic, 


guided, surlace-to-surtace missile 


on tactical targets far beyond the nor 


mal range of artillery—even beyond 


that of our 280-mm., atomic cannon, an 


excellent superweapon itselt. The Cor 


poral gives a ground commander fire 
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power undreamed of in the past to 
wreak destruction upon the forces of an 
enemy deep within hostile t rritory. 


The Honest John is another great 


military tool available today—a long 
range artillery rocket for the close in 


support of our troops. It is highly a 


and 


curate 


" 


very powerful. One round 
has the demolition effect of hun 
dreds of artillery shells 
Recently, when I visited Fort 
Bliss, Tex White Sands 
Proving Ground, N. Mex., I 
saw tor myself what these weap 
and | 
back to Washington 


with a new appreciation of the progress 


ons can do, was deeply im 


pre ssed, | cCamne 

being made by the Army-industry-sci 

ence team in relating to specific mili 

tary problems the results of all the e 

ploration, experiment, and imaginative 

thinking which characterizes this age ol 
1 ad 


spectac ular te hnologic: incement 


in so many helds 


(ood as these weapons are, however, 
ind well adapted as they are to particu 
lar requirements, it would be folly for 
us to reach the conclusion that we can 
now safely isp ns with other weapons 
of proved worth. We cannot safely 
abandon any weapon until we are sure 


that we have enough ol something defi 





reric m ber 


absolute 


“le as @8 


that ‘best’ is not an 


sential to 
term, connoting a single best 
weapon or family of weapons 
exclusively capable of serving 
all purposes The 
wsenal must be stocked with a 


irmy 


well-balanced variety of weap 
fully adapted to a 


function, and each 


Ons Cia h 
particular 
the best of its kind that mod 


ern technology can provide 


“The Army Ordnance ¢ or ps 
which shoulders the responsi 
bility for producing these 


nie mber of 


ad key 


Some 


weapons, is 
the Army team measure 
of that responsibility can be 
clearly 


transpired in the 


what ha 


past five 
this period 


hown by 


years, During 


nearly $25 billion worth of a 


tual deliveries were received 
by the Army s supply tem 
It 1s interesting to note that 


60 per cent of this total, or ap 
proximately $21 billion worth 


consisted of ordnance 








nitely better which serves the same pur 
pose. 
The 


it is simply awake to realities. While 


Army is not bound by tradition 


we are reaching out fully to explore 


every possible avenue of approach to 
the better weapon in every category, to 
examine every idea however fanciful it 


may at first appear, we are at the same 
time determined to kee p our Teet firmly 
on the ground of practicality. That is 
just hard common sense. 

We as a nation cannot afford in these 
critical times to abandon common sense 


would be 


in any parti ular. It grave 
folly for us to dispense prematurely 
with the tried and proved and place all 
our faith in the new, just because it is 
new and sensational and full of promise. 


1 ¥ would he double tolly ior us to 
conclude that since we have alread, 
accomplished so much, we can safely 


tailor our re irch and ce clopment ac 


by-day changes in world 
budg 


rard to the 


tivities to day 


pressures or to the necessity tor 


etary economt without re 


necessitie of our mussion, 


I am firmly convinced that nothing 


is more important to our future secur 


ity than that these activities shall be car 


ried on without any curtailment. In 


fact, increasing emphasis should — be 
placed upon them. I am sure that today 
we have the best we ipons of any nation 


in the 


world 

But we must soberly reflect that what 
we will use in the event of any fu 
ture war will depend wholly upon the 
basic research, the exploration, and the 
experiments we will carry on during the 
next few years, and the de clopment 
and produc tion ot a succeeding decade 
What we fail to do today will cost us 
ery dearly in the years to corn 


What has been accomplished so far is 


really only a beginning. However, | 
have the greatest confidence that the 
teamwork of the Army and the other 


services and ¢ American science and 
industry wi ntinue to keep us safely 
ahead ot any possible enemy tn the tech 
, , 
norwvical race 
, , 
| Know that \meri iw | ret every 


hallenyge of the tuture 
ringing answer she has 
the past What must bx 
j 


cone 
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trategy of Disarmament 


Limitation as to the use of military power rather than the size of 


armed forces and the amount of armament is the key to mternational 


peace and must have its foundation mn world opinion and the moral law 


HE outcome ot the current dis 


armament controversy may well 


of civiliza 
Since 


determine the future 


tion, if not of the human race. 
the gulf between East and West is duc 
to fundamental differences in basic con 
cepts, the task of bridging it calls for 
strategy of the highest order. The first 
step in this direction is to appraise our 
own position from the standpoint of 
fundamental principles 

These principles can be readily estab 
lished through a study of history. Un 
mind, im 


fortunately, the modern 


pressed by the revolutionary character 
of scientific discoveries, ts prone to dis 
regard these principles on the assump 
tion that the lessons of history no longer 
apply. 

While this may be the 


comes to tactics, wherein precedent or 


case when it 


are controlling factors, it ts 


Adm. 


expediency 
not the case with strategy. For, as 
A. T. Mahan, U.S.N., demon 
strated in his discerning analy 
sis, “The Influence of Sea Power 
Upon History,” strategy is based 
upon immutable principle, and 
it is precisely in the held of 
strategy that history is rewarding. 
Fortunately it is not 
back 
the principles which underlie the prob 


These 


can be found in the personal experience 


necessary to go 


into ancient history to discover 


lem of limitation of armaments 


of the generation of men whose life 
times span the first half of this century. 


Immediately following the Armistice 
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Ur. Wilson, forme president 


of the United Aircraft Corp 
Kast Hartford, Conn., is not 
only a pioneer and leader in 


the aircraft 
United States 
student of military history and 


industry of the 
but also a deep 


relations He is a 
graduate of the United States 
Vaval Academy, Class 


and a known ad 


of Auman 


of 1908 
nationally 
vocate of a strong defense sys 
He 1s 


H ings of the 


fem for our country 
the author of 


Dawn 





ot roth, the 


Allies, having 


Centra! Powers and final 


ictoriu 
disarmed the 
action in the 


ized thei Treaty of Ver 


sailles, then proceeded to disarm them 
selves. To the Germans smarting under 
their deteat, resenttul of the vindictive 


ness of the treaty encouraged by the 


weaknesses di played by the 


League of Nations, and sur 


prised by the folly of their late 


conquerors the situation offered 
an invitation to rearm and seck 


vengeance in what became the 


Second World War 
Again, at the close of 


Allies 


the realistic 


that war, the 


with the notable exception of 


Russians repeated their 


earlier blunder. In so doing they in 


vited the blockade of Berlin, the Cold 
War the Korean war the 


Red China and, save for the 


war with 


resource 


tulness of American private industry 


might well have brought on the thir 


world war in a half century 


Thus history and personal experienc 


establish the principle that disa iment 


is not only no guidepost to peacetul 
coexistence but 1s, on the ( rary i 
convement means to nationa le 
Dhe Strateynu prim iple mvoived 1 the 
clementary one commonly called “the 
principle of security Since the het 
purpose of all government ts to pre rele 
security for it people, it follows that 
disarmament deteats the primary pr 
tical purpos ot government 
A FORM ot lamutation of a iment 
was tried out by the yvoriad sca 
powers hetween the birst im Second 
World War Commencing with the 
Washington Lumitation of Ar (Con 
ference im 1922, an etiort i wle 
to reduce the cost of armaments throug! 
treaties establishing tonnaye rath le 
signed to maintain the tat a 
This attempt at limitation as t ( 
tailed lor two reasot niequate 
provision lor entorcement a ! it 
progre ol screntilic research a tech 
me logi i le clopment v1 } ule } 
mocnKelr ol mere tonnaye ition 
upon wh hy the ration vere prea ited 
The Ihxket battle his the i 
marine, the airplane, and ther 
creation actually miack ( ote the 
capital hip the gun irri ! ‘ 
tonnage had established the ast com 
mon denominator of the pe c off 
lumitation as to size 
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This afforded the Germans and Jap 
anese an opportunity to gain sufficient 
superiority to encourage a resort to con 
quest in the attainment of ambitions 
otherwise beyond their reach. 

With limitation as to size and dis 
armament discredited, we must go back 
to the Victorian era for a type of limita 
tion which really worked, Then the 
Pax Britannica climaxed a century of 
limited wars which came to a close in 
August 1914. For, following the end of 
Wars in 


1815, Western Europe relaxed in the 


the devastating Napoleonic 


sunshine of an enlightened world order 
which applied the principle of limitation 
as to use 
| URING this relatively peaceful 
interlude, a climactic period in 
Western Christian civilization, Europe 
emerged from domination by militant 
Continental minds—Napoleon, Clause 
witz, Jomini—and entered the direction 
of creative maritime minds of the Eliza 
bethan and Nelsonian schools. 

This became the heyday of interna 
tional law. This law, a product of 
treaty, convention and covenant, was 
supported by world opinion, enforced 
by overwhelmingly superior naval 
forces, and dedicated to the protection 
of lawful maritime trade and commerce. 

International law, in principle, out 
lawed the use of military force against 
urban 


populations, Further, it pre 


scribed in detail and effectively en 
forced rules of civilized conduct in the 
uses of military force, under principles 
handed down from the days of 


chivalry and under precepts dic 





tated by fundamental moral law. 

The Geneva Convention, with 
its humanitarian principles as to 
military intercourse, and espe 
cially the treatment of prisoners, formed 
a cornerstone of limitation as to use, 


since abandoned for barbarism remi 
niscent of the Dark Ages when might 
often constituted right. 

Limitation as to use was a natural 
product of the application of moral 
principles drawn from human history 
which time and time again had demon 
strated the bankrupting character of 
scorched-earth tactics. 

Such moral principles are no abstract 


product of religious dogma, but the 
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ace 


att 


enced, and not since even approximated. 


result of human experience which, from 
the time of the Ten Commandments, 
has revealed again and again the funda 
mental restrictions which men must 
Impose upon their own conduct il they 
would live together in reasonable secu 
rity. 

International law, for all its detailed 
imperfections, marked a high point in 
the progress of human civilization, It 
was an outgrowth of a deliberate pro 
gram innaugurated during the creative 
Elizabethan era for the announced pur 
pose of “endeavoring to keep the unity 
of the spirit in the bond of peace.” 


It was the fundamental law of 


a world social order designed to Ja 


bring all social forces, military, 
economic, political, technologi 
cal, and ideological, to bear in 
that 


furtherance of desirable 


end. 

For example, military forces were 
assigned protective missions in the fur 
therance of free world trade, Economic 


forces were permitted to function 
under the general principle of free na 
tural competition, Political forces were 
brought to bear generally through free 
voluntary associations impelled primar 
ily by enlightened self-interest. Tech 
nology was directed primarily toward 
competition in quality of product and 
integrity of service. Ideologically this 
social order functioning 


was a tree 


under natural law—as men were given 
to understand that law. 

Of course this was not a_ perfect 
social order; it suffered under the usual 


limitations imposed by human 





frailties. It was neither wholly 
just nor wholly free. Yet it was 
an advanced social order which 
maintained relative peace to a 
degree not previously experi 
it attained desirable ends through the 
application of the principie of limita 
tion as to the use of military force. 
Furthermore, a natural limitation as 
to size was inherent in the principle of 
limitation as to use. By outlawing the 
use of military force against urban pop 
ulations, the principle reduced auto 
matically the targets available and, by 
restricting them to legitimate military 
objectives, limited the size of the forces 


required. 








Again, the generally protective mis 
$10ns ol armed forces exe rted pressures 
in the same direction. Natural economic 
law functioned to the same end. Un- 
conditional surrender gave way to con 
ciliation and compromise and thus re 
duced destruction to a minimum, 

Thus it becomes evident that the 
underlying principles of a social order 
which was still functioning at the be- 
ginning of the current century provide 
the master key to the solution of cur 
rent problems. 

The 


down, not because it was faulty ia prin 


maritime social order broke 
ciple, but because its principles 
were no longer applied. When 
scientific research and techno 
logical development began to 
produce weapons of frightful 
ness, social order gave way to 


revolution—a product of self 


social 


styled “scientific” minds. With the ad 
vent of airpower and nuclear energy, 
brink. 


The history of this debacle can be 


civilization itself stood on the 
traced to the beginning of the preoc- 
cupation of the human mind with ma- 
terial forces and its disregard for the 
spiritual forces of the universe. Many, 
lacking spiritual understanding, came 
to accept the defeatest prophecies of 
that free Christian 


scientific minds 


civilization was doomed. 


ET a study of history, against a 
background of the actions and reac 
tions of spiritual and physical forces in 
nature, leads to an opposite conclusion. 
Given inspired leadership, Western 
civilization can be expected to react to 
the challenge of the barbarian, from 
within or without, and to create an ad 
vanced social order based upon prin 
ciples of greater freedom and higher 
justice which underlie the American or 
“Far Western” 
The basi 


was Sstrateyvi« 


culture, 

failure in Pax Britannica 
When Britain abandoned 
her announced policy of building two 
tons of shipping for every ton con 
structed by a possible enemy or com 
bination thereof, she encouraged the 
Germans to challenge her Grand Fleet 
with a High Seas Fleet. Here again dis 
armament, or limitation as to size, can 
be charged with having invited the total 


wars of the current half century. 
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This reémphasizes the elementary fact 
that no form of limitation of armament 
can be effective without the backing ol 
an overwhelmingly superior force—phy 
sical and spiritual—in the hands of men 


of good will. 


When this condition prevails, limita 
tion as to use affords the « y proven 


method. It can function only under the 
control of just and equal international 
law. Here in lies the basis ot the Ameri 
can strategy of disarmament. 

Against this background it is perti 
nent to examine current Soviet proposals 
tor arms limitation, These contemplate 
the outlawing of the H-bomb and re 
duction in the size of armaments. 

7*ROM the point of view of Soviet 

Russia, these proposals are entirely 
rational. They are calculated to remove 
the pressures of competition—military, 


economic, political, technological, and 


ideological. As long as the Iron Curtain 
screens Soviet Russia from inspection 


while leaving the rest of the world open 


to espiona the Soviet will have all 





the advantages of early warning while 
denying that privilege to her opponents. 
And since treaty limitations upon her 
would be unenforceable, she can pro 
ceed without restriction upon her free 
dom of action. 

From the point of view of the West, 
acceptance of such proposals is unthink 
The 


return to the principles ot limitation as 


able. alternative is to propose a 


to use, which Czarist Russia once a 


cepted 
dhe 
athr n the pring iples ol international 
The 


international conter 


first step is for the West to re 


law, dormant for four decades 


second step is an 


ence called to amend the law in such a 


way as to bring advanced scientific dis 


| 


coveries under the principle of liuta 


tion as to use. Fortunately the old ma 


at hand, tho igh a 


Irom disuse, and 


chinery stands ready 


bit rusty new machin 
ery may be brought to bear to speed the 
cooperative effort. 

Reafhrmation of the principle, sub 
agreement on the 


ject to concurrent 


part of Soviet Russia and Red China, 
would not only outlaw the H-bomb but 
go even further toward the restoration of 


civilized processes in the conduct of war. 
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The growing number of atomic detona- 
tions like this recent U. 5S. test emphasizes 
the urgent need for some form of interna- 
tional arms use limitations (Army photo 


The use ol airborne or nucicalr weap 
ons against urban populations, as well 
as all other weapons of terror or destruc 
outlawed by the 


tion, would be simple 


pin pointed ‘ 


fact that they cannot be 
legitimate iiiitary obrectives j h is 


tration 


troop concel 


| 
President Eisenhower took the first 
1utious step in this direction \ 
ing the Geneva Conference he propose: 
acrial inspection, Some observers criti 
cized this plan as unrealists und im 
practicable but, in principle, the Presi 
dent's recommendation simply contem 
plated doing away with the artificial 
barrier which today blocks any reason 
able approac h to the limitation of arma 


ments among the nations 











Publix President s 


proposal was not wholly the result ol 


approval ol the 


President Lisenhower s personal charm 


Io those familiar with the history ol 


Western Christian civilization it Ter 
sense because it contemplated the resto 


And since treedom 


the protection ol 


ration of freedom 


in cxist only under 


, 
ust and equal law, it implied a return 
| i 


by all the countries of the world to the 


tried and true precepts of unobset ed 


international law 


\ 


comes necessary 


T7IiTH the restoration ol freedom t 





track no formal inspection be 


because the intentions 


of all parties then become ommon 


knowledge Morcove - with conhdence 


restored and a feeling of security rees 
tablished, scientific deve lopime nt un be 


redirected into constructive channels 


under the impulse of enlightened self 
interest 

Thus it becomes evident that history 
iS not just an epit iph on the tombstone 


of a dead civilization but, like the 


financial statement of a modern cor 


poration it poms the way to higher 


History, like the 


levels len Command 


ments, sets forth the fundamental law 

without which men cannot live together 

im any ocrety 

| ESPONSIBILITY for applying 
these principles resides with those 


who are experienced in their use who 


have confidence in their ethcacy ind 
who are determined to make them 
work. This fixes the resp nsibility tor 


Americans whose ad 


in offshoot of Western 


leadership upon 
vanced culture 
germ of i 


civilization ontains the 


hivher social order And ince the fu 


ture of CIViltZ 


itsell, depend ron the rrect % non 
of thi pre t ol timitat ) if i 
ment ‘ i i it once a reat re por 
bility and high privilege 

Meanwl : © pertinent t ‘ 
phasize again the overridu ite 
principle that no form ol itation of 
irmament in be effective without the 


backing of world opinion estabil hed 


on the foundation of moral principl 


and supported by overwhelming phy 


sical and spiritual force. The principle 
applies quite as well in a pe iceful ham 
let or in a world organization 
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Preserving Armament Skills 


A plan for an emergency reserve of critical trained workers 


N establishing or maintaining a 
mobilization base from which pro 
duction of military goods can be 

rapidly expanded, it is essential to the 
national defense not only that facilities, 
machine tools, and production equip 
ment be included in our layaway pro 
gram, but that skilled workers also be 
available in the event of emergency. 

In some very few categories of labor 
the skilled worker specialists have al 
most become extinct because of the in 
genuity of industry in developing push 
button devices and automation that 
practically supplant the five senses form 
erly used by the artisans in their labors. 

However, in production of military 
items certain of these skills are still 
required, and in any emergency the 
availability of such skills might well 
become a key factor in determining the 
quantity and quality of our production 
Certainly it is that 


output, apparent 


any degree of nonavailability could 
mean too little production and too late. 

In seventy-five to ninety per cent of 
the trades or products which we use, I 
feel sure there would be no serious 
craftsman difficulty, But serious short 
ages of skills in certain critical groups 
could cause a complete bottleneck, and 
I feel that not enough thought or plan 


ning has been given to it, 


T is my carefully considered opinion 

that we should apply the same rea 
soning and planning to the production 
of “skilled workers” as we apply to fa 
cilities, machine tools, and production 
equipment; namely, (1) needed scarce 
or critical artisans, the proper training 
of whom would require a long lead 


time; (2) artisans currently not in ex 
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Harry L. Erlicher 





Unul recently Mr. Erlicher 
was Special Assistant for Pro- 
duction and Programs, Office 
of the Assistant Secretary of 
the Army (Logistics). He 
served as president of the As 
sociatuion's Capital Cities Post, 
New York, during his long 
tenure as vice-president in 
charge of purchasing and traf 
fic, General Electric Company, 
which office he filled until his 


retirement in 1951 





cess or who are required for defense in 


numbers far in excess of peacetime 
needs; and (3) artisans needed for de 
fense production of items which UV, S. 
industry has had no experience in pro 
ducing. 

It seems to me imperative that a sur 
vey be made approaching every indus 
trial company that is responsible for a 
layaway facility, and which is a logical 
manufacturer of the product made with 
those facilities, to find out what road 
blocks would prevent their prompt use 
or conversion in time of emergency. 

I would suggest further exploration 
within industry as to the probable emer 
gency availability of skilled workers, 
and I would explore the prospects of 
training new people to make these prod 
ucts. 

During World War II we were to a 
large extent still bound by the time 
honored tradition that certain things 
could be made only by artisans from 
Switzerland, Sweden, Germany, France, 
and other Old World countries. But that 
tradition was pretty generally discred 
ited, especially in the optical industry, 


when high-school students and older 


nonmechanics were enlisted and, in a 


very short time, with newly created 
scientific devices and production tool 
ing, trained to make perfect ground 
lenses, etc, 

Much could and should be done now 
to develop and train the man on the 
street to perform such jobs by the use 


of modern scientific produc tion methods. 


N these less than ten critical “know 

how” shortages I feel that the prob 
lems could be largely solved even it we 
were able to find or develop only one or 
two experts in each field who would 
have the ability to plan and oversee the 
prompt reéstablishing of a layaway plant 
as well as the “know-how” to produce 
the required article. Such an expert 
could save much time in getting started 
and in producing quality items. 
Reserve 


He would be on a sort of 


officer basis, and each year we would 
have him spend two weeks or a month 
in a defense pilot plant, such as Rock 
Island, Frankford, or Watertown, so 
that he could keep up to date on pro 
duction techniques. 

The idea which I have outlined above 
Is pretty muc h the pattern ol the very 
large national construction companies 
which, through good times and bad, 
or even if they had no work at all, have 
always retained a very small skeleton 
staff of experts who are able quickly to 
Start operations of any size, in any loca 
tion, whenever necessary. 

We would do well to adapt this suc 
cessful pattern to our own defense 
activities if our stand-by layaway pro 
gram is to be the dynamic, effective 
plan that will be needed should we 


ever be called on to fight another war. 
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Return of the Seaplane 


Recent technological developments may enable water-based 


aircraft to solve the problem of mobile airfields required 


for tactical advantage in this age of possible atomac warfare 


HE recent announcement by the 
U.S. Navy that the world’s first 
nucieatr powered aircrait will be 
water-based attention 


serves to tocus 


on the remarkable resurgence made by 


World 


War II, and especially in the past five 


the seaplane since the end of 


years 


The recemergence Of water based aur 


cratt—the result of several important 


technolog coupled 


! il developme nts 


j 


with some daring but logical thinking 


promises to remold the tactics and 


wartare 


World 


! 
aiony lines 


War Il 


strategy of aerial 
far diflerent and 
even Ke tea 

Water-| 


plane, the 


Irom 


ised aircraft, the pontoon sea 
flying boat, and the am 
lore 


phibian were very much in the 


ground two ind three dex ades ivo The 
Safety tactor in long overwate! 
flights, the 


and the i 


vreat load capacity, 


ailability of the 


unlimited “runway” more than 


ed 
-—$ 
orn, 


offset what were then only slight 


wcrodynat disadvantages the 
added weight and drag of the floats or 
bulky hull of the flying boat 

Aéronautical 
seemed to have forgotten the seaplane. 


The 


retractable 


progress, howe vcr, 
important new developments the 
landing gear, the powerful 
engines, the cantilever wing, the hard 
surfaced all tavored the land 
The 


land based 


runway, 


plane performance gap between 


and water-based aircraft, 


once negligible, widened to the point 


where the advantages of water-based 
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so 


lose ph Goodyear 





“fr. Goodyear ts an aeronauti 


cal journalist whose articles 


have appeared in Onxvnanci 
the Journal of the Franklin In 
stitute, and in other industrial 


publi ations 





and even be 


aircratt were minimized, 
tore the Second World War the sea 
plane was relegated primarily to the 


passive role of patrol work 


What, 


plane from semiuretirement to an active 


then, has returned the sea 


role in offensive operations 


Ihe basic reason is one of strategu 
necessity. The tacts of nuclear wartare 
are such that, in many quarters, the 


thinking and planning re yarding future 


alte re d consid 


bases of operation have 


¥ 


erably. As far as an aérial strik 


ing force is concerned, this re 


evaluation can be spelled out a 
follows 

ur retaliatory striking force 
hard 


urbase i it 


today is tied to the long 


runway to the 
World War Il 


maximum jircralt 


surtaced 
was known in In that 
war, howe cr 
curity could be obtained by dispersing 
uirheld. The 


the aircraft about the mag 


nitude of atomic destruction makes 
these dispersal tactics obsolete, for a few 
square miles is no longer an area large 
enough in which to disperse bombers 

Our striking force, therefore, land 
based on a few airhelds throughout the 


world, could conceivably be wiped out 


or severely decimated im a single mass 


attack 


the simple mathematics of the problem, 


One bomb per urheld is now 


and the mere building of more bases 


does not change the iritthmetic of de 
struction 
ilternative to our 


The only present 


system, it has been pointed out, is not 


saturation, but mobility—airhields that 
can be moved, airfields with no fixed 
location, aircratt that need no runway 
in short i water based strik ing toree 
ument for this “bases unlim 


TT! ry 


ited” ex nceprt is itt has been called 
is hard to dispute in theory , water 
hased bomber torce upplied by unt 
of the fleet or scattered of hore line, 
nonrunway bases ind of rating trom 
water areas is, collectively, indestructible 
ind a sure deterrent to ayyre ce action 

1 potential enemy 

The argument against ! theory 
i hard and practh il one ! ent 
techni illv 1 pros ible i water ised aur 
force 18, because olf certain acrod TUL 
onsideratio i second-rate if orcee 


mectiny the requirement 


ot moder Variare 
This has been true in the past, [t 1 
true today. but several technolo, il cle 


velopments ol the past icw year ai 


cate that it may not he true tomorrow 


ind it 1s on these ce velopments that the 


advocates of the bases unlimited” con 


cept place their faith I hese verody 


nami aacvances ar©re 


1. The de velopment of new hull con 
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figurations in flying boats that largely 
climinate the severe weight-drag penal 
ties of the past. 

2. The development of small light 
weight planing surfaces such as the 
hydro-ski, which eliminates the need 
for a bulky 


hydro-lift, which permits a landplane to 


hull or floats, and the 
operate from water as well as land. 

3. The application of jet and even 
tually nuclear power to water-based air 
cratt, 

With the exception of certain new 
hull designs, all these develop- 
ments are in early experimental ee 
stages, and all have “bugs” that 


must be worked out. It is clear 


> 


to even the most optimistic 
proponent of the seaplane that 
the transition from our present striking 
force to one balanced with water-based 
aircraft is still a long way off. 

The progress that has been made in 
each of the three areas of development 
is sufficient, however, to justify a carefu 
evaluation and to indicate the directior 
the work is taking, 

The development of more efficient 
hulls for flying boats has been a major 
avenue of research at the Convair Di 
vision of General Dynamics and at Mar 
tin Aircraft, the two current builders 
of flying boats in this country, The 
effort to improve huil design is not 
new; it has been under way for some 
two decades. Much of the success along 
this line, however, is comparatively re 


cent, 


HE development of a flying boat 


hull has, in the past, been a com 


promise between the dictates ol aérody 
The hull 


that was most efhicient in the air 1.e., 


namics and hydrodynamics 


carried the greatest loads with the light 
est weight and least drag—did not per 
form well in the water. It lacked sta 
bility, resulting in violent “porpoising” 
and generally poor water characteris 
tics, 

The simple key to hull design is the 
ratio of the length to the beam. The 
high length/beam ratio hull, that is, the 
long, slim hull, is preferred aérodynami 
cally; the short, stubby, low length 
beam ratio hull is—or was—the only 
choice in the water. The lack of solu 


tion to this problem was the principal 
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factor in the demise of the flying boat. 

Since the airplane is essentially a bird 
and not a fish, research was geared to 
making the a¢rodynamically acceptable, 
high length/beam ratio hull suitable for 
water operation, This meant consider- 
able testing—and water-tank, wind-tun- 
nel, and theoretical research would not 


What 


with actual aircraft. 


suffice, was needed were tests 

The myriad of design changes that 
were required before a suitable hull de 
sign could be found, however, mad 

the use of real aircraft prohibi 

tive from the cost standpoint. 

Hull design research was con 

siderably handicapped by this 

factor until 1938 when Ernest 

Stout of Convair, reviewing the 
progress made by several Englishmen 
working on the same problem, intro 
duced in this country the “dynamically 
similar” scale model, and with it the op 
portunity to test various hulls in air and 
water without the exorbitant cost of full 
size aircraft. 

The dynamically similar model, un- 
like the familiar wind-tunnel model, is 
not merely geometrically to scale but 
is an exact scaled-down version of the 
real aircraft in power, inertia, accelera 
tion, and all aérodynamic forces and 
motion. Without the availability of the 
dynamic scale model the development 
of the flying boat as an offensive weapon 
would not have been possible. 

Data gained from tests with dynamic 


scale models made possible the hull de 


sign of the new Convair R3Y, 
a hull five times as efficient as vd t%, J 
a | 


that of the wartime PBY flying 


boat and more than twice as 


efhicient as those of flying boats oO 
now in regular patrol work, ee 


The long, slim hull of the new R3Y 


is efficient both aérodynamically and 


hydrodynamically. Aérodynamic drag 
has been reduced considerably without 
the loss of load-carrying ability. On the 
water, porpoising and skipping have 
been brought under control, the effects 
of spray minimized, and rough-water 
performance bettered. 

Along with the new hull efficiency 
came a marked reduction in the frontal 
area of the hull and a corresponding 
decrease in aérodynamic drag. This, in 


turn, made possible the incorporation 


] 


of a low power loading—tremendous 


engine power compared to aircraft 


weight—and a resulting increase in air 
craft performance, This was further fa- 
cilitated by the use of relatively light 
turboprop engines rather than the tra 
ditional piston engines. 

These innovations have given the 
R3Y performance comparable to that of 
a World War II land-based fighter air 
craft! 

The second model of the R2Y, the 
RzY-2, incorporates a feature that indi 
cates the direction taken by the new 
mobility concept. The bow of the RzY-2 
is hinged so that the entire nose of the 
aircraft can be opened to admit or un 
load men, guns, trucks, and other equip 


lox k. 


ment directly onto a bea h or 
HE unobstructed interior of the 
aircraft is large enough to accommo 
date three 2'4-ton trucks or three 155 


howitzers. As a troop transport 


mm. 
the RzY-2 
As a flying tanker the R3Y-2 


will be capable of refueling eight fight 


will carry 103 fully loaded 


troops. 


ers. 

The second major technological de 
velopment that has spurred the return 
of water-based aircraft is the planing 


the hydro ski 


the hydro-lift. 


surface, and its cousin, 
The hydro-ski was a cooperative un 
Edo 
Air Force, the National 


Aéronautics 


dertaking by Corporation, the 
Navy, and the 
Advisory Committee for 
(NACA), Convair, and the All Amer! 
can Engineering Company. 


T he hydro ski 1s 


to solve the problem of making 


an attempt 


the water performance ol the 
seaplane square with its aéro 
dynamic performance. 

The bulkiness of the flying boat hull 
is made necessary by the demands of 
water operation, the strength and con 
figuration required to withstand the 
high landing loads and the impact of 
rough seas. The small, light hydro-ski 
solves this problem by absorbing most 
of the hydrodynamic punishment in 
landing, before the hull hits the water, 
and on take-off by cutting the time the 
hull remains in the water on the take 
off run 

When the aircraft is at rest on the 
affixed 


water the hydro-ski, which is 
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Right, wing floats, hydro-skis, and a 
watertight fuselage convert this C-123 
heavy land cargo aircraft into an all- 
base ship. Below, the Martin XP6M-1 
Seamaster, powered by four jet en- 
gines mounted in two housings above 
the wing, begins a_ take-off run 














Left, the Convair Sea Dart, equipped 
with a single hydro-ski, prepares to 
leave the water as the ski absorbs 
most of the hydrodynamic punishment 


to the bottom of the hull, is submerged. 
As the aircraft gathers speed for take 
off the hydro-ski, which is actually an 
airfoil or, more correctly, a hydro-foil, 
lifts the hull out of the water at rela 
tively low forward speed, In a normal 
flying boat take-off the speed required 
to lift the heavy craft from the water is 
such that the hull absorbs considerable 
punishment as it plows through the sca; 
hence the reénforced and bulky hull. 

Once the hydro-ski reaches the sur 
face it acts as an aquaplane until the 
entire aircraft becomes airborne. On 
landing, especially in rough water, the 
advantage of the hydro-ski is even more 
apparent. The V-shaped bottom of the 
ski (or skis), rather than the entire 
hull of the aircraft takes the high 
speed impact of the wave crests. Skim 
ming along the water on the hydro-ski 
until most of the forward speed is dissi 
pated, the aircraft comes to rest on its 
hull 

Again, trials with dynamic scale mod 
els, this time conducted at NACA lab 
oratories in 1948, made possible the first 
tests with a full-size aircraft. These 
latter tests, conducted with a heavy 
hulled Grumman Goose amphibian by 
Edo Corporation, showed, among other 
things, that landings could be made in 
waves three times higher than would 
normally be considered safe for this 
type of aircralt, 

The 


that the heavy hulls and floats of water 


results of these tests indicated 
based aircraft could become a thing of 
the past, 

The hydro-ski 


whose engineers had been working on 


seemed to Convair, 


the design of a water-based fighter, the 


solution to its hull problems. Until the 
developme nt of the hydro-ski, Convair's 
work had bogged down on the same 
problem—the high impact loads to 
which the hull would be subjected in 
the open sea nec essitated a hull design 
and structure that immediately handi 
capped its efficiency in the air. The 
hydro-ski eliminated the need for an 


undesirable hull design. 


HE end result was the Convair Sea 


Dart, a delta-wing, jet-powered, 
water-based aircraft with performance 
comparable to a land-based fighter. In 


flight, with the hydro-skis retracted, the 


5% 


Early tests with a Grumman Goose proved 
the value of hydro-skis in protecting the 
hull and eliminating bulky aircraft design. 


land-based 


hull of the 


looks like any 


traditional 


Sea Dart 
fighter. The 
water-based aircraft is gone. On the 
water, the Sea Dart rests on its fuselage 
with the trailing edges of the wings 
actually touching the water, On take 
off, the hydro-skis emerge as planing 
surfaces after a short run at the low 
speed of 10 knots, eliminating the heavy 
sprays that normally occur at higher 
speeds, 

The skis of the Sea Dart also incorpo 
rate small wheels and brakes, not for 
land operation, but for self-beaching, 
making the Sea Dart a land airplane tor 
such functions as maintenance, rearm 
ing, and refueling. Capable of super 
sonic speed, the Sea Dart, still in ex 
perimental stages, is the first water 
based fighter truly a match for any land 
plane a vital necessity if the “bases un 
limited’ concept 1s to become more than 
just a theory, 

Another application of the planing 


surface, the hydro-lift, resembles the 
hydro-ski, but is nonsubmersible and is 
used only as an aquaplane. Developed 
by All American Engineering Com 
pany, the hydro-lift permits a landplane 
to operate from virtually any surface, 
including water, snow, mud, and run 
The the hydro-lift, 


unlike the other innovations, is not to 


ways. purpose of 


make the water-based aircraft equal in 


performance to a landplane but to allow 


a landplane to operate from water 
without the weight-drag penalties of 
water-based aircraft. 

The hydro-lift skis include wheels, 
enough of which protrude from be 
neath to allow the aircraft to operate 
from land. In a water take-off the air 
craft lands on its skis, which provide 
enough lift to keep the aircraft on the 
surface provided the airplane continues 
to taxi at fifteen miles an hour or more. 
To stop, the pilot must run the air 
craft onto a beach or simple landing 
ramp. 

For a water take-off, the pilot begins 
from the beach or ramp, taxiing two or 
three times the length of the aircraft to 
pick up speed, then turns into the water 
for a normal take-off. The total weight 
of the gear, in the small aircraft tested 
thus far, is less than 100 pounds, and 
the speed of the aircraft is reduced by 
only two or three knots when the gear 


is retracted into the wing. 


LTHOUGH this type of planing 
surface has been tried on aircratt 
no larger than a Navy training airplane, 
the engineers who developed it state 
that there is no reason why it cannot 
be used on high-performance fighters or 
heavy bombers and transports. Bombers 
equipped with this gear could con 
ceivably operate from one-airplane bases 
along a shore line, and fighters could 
operate trom beaches without need for 
long airstrips. 
Combining features of both the hydro 
ski and Stroukoff Aircraft 


Corporation has modified a large, land 


hydro lift 


based cargo aircraft, the C-123, for 
water and land operation by making 
the fuselage watertight and by adding 
wingtip floats and hydro-skis. In the 
water the C-123 rests on its flat-bottomed 
landplane fuselage, with the skis sub 
merged, As the aircraft picks up speed 
the hydro-skis lift the fuselage out of 
the water and into the air. In flight the 
gear is retracted. Wheels are provided 
for normal landings in fields and on 
runways. 

The third major development that 
has hastened the return of the seaplane 
is the jet engine. In land-based air 
craft the use of jet engines has required 
longer and longer rumways, and it was 


natural to look to water-based aircraft 
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with their limitless and cost-free run 
ways. 


This 


importance with the development of 


factor will assume additional 


nuclear-powered aircraft. Shielding of 
crews from radioactivity, for example, 
will require heavy metal guards, The 
greater weight will, in turn, mean that 
even longer take-off runs will be re 
off 


ground One of the advantages ot 


get 


quired betore the airplane can 
the 
the will undoubtedly be 


atomic engine 


its negligible fuel consumption, which 
means that aircraft landing weight, too, 
will be higher pre portionally than it is 
for 


today, requiring longer runways 


landing as well as take-off. 


NOTHER 


why 


and more positive rea 


son yet propulsion has in 
fluenced the design of water-based air 
craft is that it permits the elimination 
of the propeller which, because it must 
ricle high above the water, had forced 
sull another compromise in s aplane 
design. Without the jet engine the Sea 
Dart, which rests on its wings, could 
never have been developed 

The extent to which the jet engine 
has influenced the design of water 


based aircraft can best be seen in the 


Martin XP6M-1 


ered by four turbojet engines, the Sea 


new Seamaster. Pow 


master—a flying boat—is capable of 


speeds of over 600 miles an hour, compa 


‘ a a 
an? . ~Se 


— — c 
- - = - 


The dynamicaliy similar scale model of the Convair K3\ 
made possible finished design of the new 


low-cost testing operations which 


rable to our present land-based bombers 
Although the Seamaster 1s designed 


for mine laying and photo reconnals 


sance, it is not difficult to envisage an 


aircrait of this type as a long-range 


medium bomber. The watertight rotary 
Seamaster could well 


mine door of the 


become a bomb bay door 

The progress made during the past 
few years in the design of water-based 
airplanes has been encouraging, and 
“bases unlimited 


proponents ol the 


Equipped with a hydro-lift landing gear, a Marine OF-1 landplane makes an ex- 
perimental water take-off after a beach run of two or three times its own length 


- —_—_——.: 
———— 


_——_ 
° oon 
— +o 


— 


_~- 


takes off on one of many 
sircralt 


theory are row win nu 


these and other technologi 


are pertected it will not be 


imagine a part of our Strate 


force based, not on a few ulnerable 


airtields, but rather each aircratt 


equipped with hydro-litt landing geas 


and spotted every tew miles aiong a 


shore line: or a force of aircratt sumuilar 


to the Seamaster based anywhere on the 
seas, cared for by units of the fleet, and 


protected in the aur by water-based Sea 


Darts 
Assault 


operations might be 


ducted swiltly with aircralt 


RzY-2, 


beach to deliver men and materia 


Hint 
the 
The 
troops would not have to take the entire 


did in 


sho inp thei noses on 


island to build an airstrip, as they 


the last war, for the fighters would be 


equipped with hydro-lifts and could op 


erate trom the beach as well as tro 


carricrs 


_—_— tact) ire otc 


way trom being realized 


steps in this direction have be 


however, and “bases unlin 


longer the dream i was once 


that in the 


to be not too tar-letched t 


not-too-distant tut 


armadas of aircralit, both muly 


civilian, will be usi our 


Hig] 


enlarging the 


ny 
wavs. ’ tiy 


our acti these held 





The Logistical Line 


Problems of manning the extended and elaborate suppl y organization 


of the Army with experts who appreciate the importance of accurate 


requirements and firm production orders in a time of emergency 


HERE is an apparent growing 
attempt to solve all our logisti 
cal problems from the conti 


States (CONUS) 


United base 
operation, More 


a ce veloping trend that our CONUS 


nental 
specifi ally, there i 
operations are ends within themselves 
to the extent that we are not utilizing 
these installations in one of our most 
critical areas; /.¢., as on-the-job training 
grounds for the development ol logisti 
cians who will assume the responsibili 
ties for the manning of any extended 
logistical lines in any future emergency, 
Such a trend should constitute real con 
cern to our logistical planners. 

This trend is the “push-button” con 
cept which leans almost entirely upon a 
superefficient base in CC INUS—efhicient 
in the area of planning, in the estab 
lishment of requirements, in the pro 
curement field, in stock control, storage, 
maintenance, and throughout the entire 


area of distribution. 


¢ 11S concept alleges that, with such 
an efficient base operation within 
the confines of our shores, there is no 
urgency to plan at this time for man 
ning an extended supply line; that if 
we can establish such a superefficient 
operation in CONUS, the logistical ex 
tension will follow automatically. 

In order to arrive at any conclusions 
relative to the training of logisticians 
in this field it is well to take a brief look 
at present attempts to modernize our 


logistics. 


598 








Lieut. Col. Ralph R. Todd 


One representative plan under con 
sideration is the development of a fast 
electronic communication system which 
will reflect the status of given items 
from a theater direct to a national com 
modity center in CONUS. The com 
munication will take only minutes, as 
opposed to previous requisitions, which 
required several weeks. 

On the same date, within a matter of 
hours, the commodity center will, based 
upon an international asset picture, 
direct via the fastest electronic 
communications possible the 
physical movement of these sup 
plies from the point of avail 
ability nearest the customer. 

In the physical movement of 
the item, continuous stress will 
be exercised to eliminate terminal points 
and thereby to reduce the handling and 
quantity of supplies in the pipeline. 


Fac h 


checked in, picked up on paper, placed 


time supplies are set down, 
in covered or open storage, then again 
checked out on paper, and again re 
loaded for further shipment the cost of 


handling supplies is multiplied. 





Colonel Todd is currently sta 
tioned at the Letterkenny Ord- 
nance Depot, Chambersburg, 
Pa. This article is based on a 
paper written while Colonel 
Todd was a recent student at 
the Army Supply Management 
Course, Fort Lee, Va. 








Time in the pipeline requires greater 
quantities of supplies to keep the pipe 
line full. Economy of time through 
modernized communications, or reduc 
tion of terminal points will point to 
ward a major contribution in economy 
of supply and consequently in our na 
tional resources. 

Certainly, if we can modernize our 
system whereby electronic communica 


tion from an overseas theater will con 


stitute 


requisition, if we can reduce 


our terminal points, if we can 
speed up transportation, if we 
can reduce physical handling 
the potential Savings are tre 
me ndous. 

The above representative plan 
is, of necessity, brief and grossly 
oversimplified, but it does reflect present 
attempts to modernize and streamline 
logistics. It is felt with reasonable cer 
tainty that we can approximate im 
provements along the lines described. 

The successful operation of such a 
modernized system is contingent upon 
a very careful analysis at the originat 
ing point in the overseas theater where 
such an analysis establishes the theater 
level, determines requirements for the 
theater and, in fact, is the action which 
sets the entire supply system in motion. 

Under a modernized concept, as out- 
lined above, do we need to train men to 
maintain an extended logistical line? 
Will there be a need for personnel with 
“know-how” to man the line in the 


communication and combat zones or in 
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whatever logistical organization we 
may have in a given theater of opera 
tions? Will we need personnel with 
stock 
ments, procurement, maintenance, stor 
age 


broken down into specialized commod 


know-how in control, require 


with these fields perhaps furthe 


ity areas? 

Or, 1s it possible to operate the the 
ater, as the trend presently indicates, by 
remote control through a superefhcient 
system conhned to home base while the 
home-base system (1) consolidates the 
ater asset data, (2) determines theater 
(3) 


plies, (4) handles theater maintenance 


requirements, levels theater sup 


problems, and (5) initiates the action 
from home base which will satisfy all 


the ater | gistical problems? 


modernized 


ubmitted that under su ha 


concept the require 
ments for top-flight logistical personnel 


in the theater will become all the more 


urgent. 

Those who were responsible for man 
ning many of the positions in logistics 
CONUS in World War I and 


all all 


too vividly how thinly spread were those 


outside 


dur ng the Korean emergency re 


with logistical know-how. There was 


during both of these periods a dearth 


of perso! nel with adequate experience 


in logistics. The criticalness of this prob 
d by addi 


] 


iem Wwas further accentuate 


tional problems such as 


1. Use of indigenous personnel in lo 


1 « rganizations. In addition to the 


gistical 


respor ibilities normally 


CONUS installation, the util 


indigenous personnel within the or 


required at a 
zation otf 


yan 


Zation in an operational theater magni 


hes the problem of the logistician. 


| 


The kk gistician establishing ind main 


taining the organization must, therefore, 


have an intimate and detailed know! 


edge of each segment ol the organiza 


tion in order to organize it, train the 


indigenc us personnel, and operate the 


ganization, usually on an issernbly 


] 


line b | 


isis. This often must be accom 


plished in spite of a language barrier. 
2. Requirements from a combat the 
The 


from a combat theater, good or 


ater. supply requirements sub 


mitted 
honored without 


bad, are normally 


question. The requirements, good or 


bad, then have their impact throughout 
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the international logistical system. We 
know that faulty supply requirements 
and 


lished, be 


nel were spread too thinly; 


demands many times were estab 


trained 


caus logistical person 
somectimes, 
because they had not previously received 
proper on the-job training 


he 


bought and placed in the system which 


result was that items were 
were not needed, supplies which were 
not needed were shipped into the the 
ater, and items urgently required were 


Many of the 


which were erroneously requisitioned 


not shipped. supplies 


for reasons stated above today clutter 


up our entire system both in 


CONUS and overseas 


supply 


Over and above the initial dollar cost 


and the additional unnecessary drain 
on our economy and resources, this 
original cost has been compounded 
many times through 
costs in storage, admin 
istration, handling, in 


ventory ind finally in 


the screening ind dis 





posing of the item 


ition 


usually at a fraction of the equ 
cost 
During World War Il 


many ol 
those in the logistical line recognized 
and the ine itable 


They 


h id not 


the probler mis 


rationalized 


oppor 


to man suc h 


bein mace 


takes 


then that we had an 


tunity to train logisticians 
in extended inne 


When the same prob 





« / he 
logisti al 


piacing 


matter of g more 


the 


aters of operation has hecome 


know-how in 


increasingly urgent as we real 


1ze more and more that cach 


and every item of supply is an 


other drain on our economy 


national resources Wie 


cannot aflord to 


and 
ontinue with 
the concept of luxury we en 

{ World War Il 


joyed in and 
continued to enjoy 


which we 
during the Korean emergency 
lhe 


clement is that of 


idditional critical 
modernized 
weapons which we must as 
sume will be directed against 
any stock pile of 
supplies in the future. It is 
therefore essential that the the 
ater very carefully avoid exce 

stockpiling of supply in the 


arca 32 


worthwhile 





lem presented itself again in the Ko 
rean emergency, many were conhdent 
that concrete action would finally be 


forthcoming through concerted training 
The m 


know-how in theaters of operation has 


utter of placing more logistical 
become increasingly urgent as we real 


ize more and more that each and every 


item of supply is another drain on our 


economy and national resources. We 
cannot aflord to continue with the con 
cept of luxury we enjoyed in World 
War Il—and which we continued to 


enjoy during the Korean emergency 


The additional critical element is that 


of modernized weapons which we 


must assume will be directed against 


iny worth while 


stock pile ol sup] ws 


in the future It is therefor entia 
that the the iter very carefully avoid 
Cxcess tock piling ol ul the 
area, as has been the practice pr ‘ \ 
not only tor reasons of econ | t tor 
urgent strat reasol 
4 ines question l ul Yi vain 

raised Are h hly tra | ‘ 
ins req ed outside ¢ CONUS and 
n the theater of operatu Ila r 
reached a pom} where the ot re 
quire land we in opera te 
on i vorldwide ba if h 
button concept: 1 ontrolled = tre 
with n the onhines of our ow he re 

Th writer holds that the pla ol 
trained logisticians in the theater of « 
erations i perl 7 I tha ny 
thing else dur in emer in cor 
tre il the quantit i it 0 poppin 
” nto the the iter te t ove 
re eipt inal « erstoc Kave } | it the 
ime time establish m req r 
j t lor ¢ ntial jter 

The question is then raised: What re 
media ction beir tab te train 
oyrst in it all leve i led 
‘ ! } ( If the ‘ ; te 

row t rang two years | ‘ 

ed then to i na ¢ 

yi } iv extend half ' ’ | the 

The requirement ot | short 
theoret i training but for that t 1 
Y tra whi h im of ca ired 
by innit i jol of } 
re ponsibi itv for the periormance of a 
job tor a period of time ifficirent te 


obtain a the rough ind intimate know 











edge ot the specific job and all elements 
of that organization, Any over-all plan 
for improved logistics is incomplete 
which ignores this vital phase of train 


ing. 


below reflect the 


A‘ TIONS § cited 
trend which indicates not only 


take 


but also actions 


failure to action to correct this 


situation which will 
aggravate the problem even further: 
1. One of the larger technical services 
in many of its CONUS hield-service in 
stallations recently relieved all person 
nel, who were in a status whereby they 


called 


logistical jobs in theaters of operation 


could be man critical 


upon to 
in times of emergency, trom positions 
where they could possibly obtain the 
detailed know-how of logistics pet 
formance, 

2. Top-level supervision is becoming 
concerned with the superefhe iency of 
the CONUS supply activities to the 
point where there is an increasing re 
sistance to use these activities as training 
grounds for those who will man critical 
positions in an extended supply line in 
time of emergency 

3. There is in particular a reluctance 
to assign enlisted career logisticians to 
any position of responsibility in a large 
CONUS 
missioned officers are the real backbone 


installation, These noncom 
in a theater of operation during an 
emergency and require continuous train 
ing on the job in CONUS installations 
to maintain their efhciency and know 
how, These men are very often ignored 
when back to 


interior after the emergency, but are 


ng 


rotated the zone of 


expected to produce at 


efhciency in 





top any 
emergency. 

4. Many circles are 
presently advocating 
that CONUS field 
service installations be turned over to 
commercial firms, which would in turn 
probably mean the loss of these in 
stallations as training grounds for logis 
ticians. 

In summary, our problems of over 
and undersupply are an extension of 
bad The 


major portion of our logistics problems 


requirements and demands, 


are in the sphere of spare parts. The 


spare-parts problem, which is our major 
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supply problem today, is to a very large 
extent the result of oversupply to over 
seas theaters primarily due to the crea 
tion of demands from these theaters 
during periods of emergency. Any plan 
developed for improved logistics which 
fails to correct this problem is consider 
ably short of the desired goal. 

To move into another emergency in 
the foreseeable future without thorough 
training of logisticians for theaters of 
operation will result in the repetition of 
logistical errors resulting in oversupply, 
overprocurement, and the clogging up 
and bogging down of our system. 

With reference to the new concept ot 
supply, we are trying to devel pit along 
communications, 


the lines of taster 


fewer terminal points, reduction of 


items in the forward area, and confin 


inp these items to the absolute mini 
mum 
Will these concepts require less 


qualified personnel? On the contrary, it 
is held that this concept will require 
better-qualified personnel. Better-quali 
fied personnel will be required tor the 
very careful review, analysis, and bal 
ancing of the reduced stocks and the 
maintenance of the streamlined and 
modernized system in the forward areas. 

Efforts to establish a streamlined sys 
tem of supply in overseas theaters 
which ignore the requirement oft top 
qualified people for that area will break 
down or result in an operation far be 
low the desired level under the stress of 
emergency operations. 

We find a great deal of thinking and 
pressure directed toward a superefhicient 
logistical operation in CONUS. This 
is extremely important and should be 
followed aggressively. However, let us 
not attempt to operate this system as an 
end within itself to the oblivion of other 
vital areas. Within the framework of 
this efficient operation, if it is to serve 
its maximum useful purpose, there must 
to stretch many 


be sufhcient nucleus 


times beyond its present base. It must 


be flexible and it must be elastic. It 
must have within its confines enough 
trained personnel in all helds of logistics 
to move out anywhere and anytime to 
man similar installations. 

The personnel sent forward from 
CONUS to man these jobs should be 


the best qualified with the best know 


how because their job will be many 
times more difhcult than a similar job 
in CONUS. 


It is not the 


a FT 


purpose of this discus 


$10n to try to we igh the 


relative merits of the 


manning oft our 


CONUS lo stical in 


stallations by industry, 


by Civil Service per 


he 





sonnel, or by a combi 
nation of Civil Service and military per 
sonnel. It is considered essential, how 
ver, that the same people, and in par 
ticular personnel in the key jobs, man 
the CONUS installations who will also 
similar jobs in 


be called upon to man 


an extended logistical line 


shee 


therefore 


following recommendations are 


submitted, based upon 
whatever plan is finally adopted 

1. Manning of CONUS logistical in 
stallations by a combination of military 
and Civil Service employees. Under this 


combination, it is recommended that 
military personnel on active duty or in 
military reserve be assigned to responsi 
ble operational jobs in CONUS during 
peacetime as long as there is a potential 
requirement for such personnel on simi 
lar type work in theaters of operation 
in any possible emergency, 

2. Manning of CONUS logistical in 
stallations by Civil Service personnel. 
Under this type operation it is recom 
mended that military reserve personnel 
be assigned to responsible operational 
jobs in CONUS during peacetime as 
long as there is a potential requirement 
for such personne! on similar type work 
in theaters of operation in any possible 
emergency. 

3. Manning of CONUS logistical in 
stallation by industrial firms, Under this 
type operation, it is recommended that 
military reserves be assigned to responsi 
ble operational jobs in CONUS during 
peacetime as long as there isa potential 
requirement for such personnel on simi 
lar type work in theaters of operation 
in any possible emergency. 

It follows that each CONUS organi 
zation would require enough depth in 
it to fill vacancies as necessary in order 
to continue operation at the time key 
personnel depart for overseas assign 


ment during the periods of emergency. 
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New Army Matériel 


awe = - + 


Above is a new 5-ton S-by-S cargo carrier designed and manufactured for Army Ordnance by Reo Motors, Inc. The novel 
wheel arrangement, with steering action on the four front wheels, facilitates cross-country maneuverability. Below is the 
special radar for detecting enemy mortars developed jointly by the Army Signal Corps and the Sperry Gyroscope Company 
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THE WHITE HOUSE 
WASHINGTON 


Gettysburg, Pennsylvania 
November 25, 1955 


Dear Admiral Hussey: 


Please extend my greetings to those attending the 
Thirty-seventh Annual Industrial Preparedness 
Dinner of the American Ordnance Association. 

I wish that I could be present to salute many old 
friends and fellow workers in person. 


Through my experience with the Association for 
many of its thirty-seven years, I came to know of 
its immeasurable contributions to national security. 
Between two world wars the Association helped to 
keep alive the know-how of ordnance production. 
Through its various committees it has helped to 


solve armed forces production problems by appli- 
cation of practical manufacturing experience. Thus 
it has saved lives, money and material for our 
country. 


All of you have my warm best wishes for a success- 
ful meeting and for the continuance of your fine work, 


Sincerely, 


Vice Admiral George F. Hussey, Jr., USN (Ret. ) 
President 

American Ordnance Association 

Mills Building 

Washington 6, D. C. 











Armament Preparedness 


The theme of the Thirty-seventh Annual Industrial Preparedness 


Meeting of the American Ordnance Association held at the Waldorf- 


Astoria Hotel. New York. on Pearl Harbor Day, December 7, 1955 


HE men of ordnance gathered in 
New York in enthusiastic throngs 
n Pearl Harbor Day, 


to commemorate 


Decem 
thirty 
of dedication to industrial 
American Ord 
Waldort 


was devoted to 


pre} iredness by the 


Association. At the 


entire day 


nance 
Astoria the 


} 


mectings ind seminars for the review 
and preview of those scientific endeavors 
that ensure that the United States will 
have weapons. The 

| 


Armament Pre pareadness tor 


always superior 

theme was 

National Se 
Day-long 


spacious Starlight Roof where the meet 


urity. 
held in the 


were 


sessions 


ing was lled t J mopt { 
4 as Caliec oOo oract! ) p a 
10:00 a.m. Louis Polk, a vice president 
American Ordnance Association 


introduc Part | 
enth 


of the 
iding ofkcer 


Seminar on the S 


as pre 
Kent 
We apons He 


is in honor of Dr. 


of the 
noted that this 
Robert H 
ite director of the Ballists 
Aberdeen Prov 


Mad.. who this year com 


Bases ol 

seminar Vv 
Kent, assoc 
Rese if I 


Gore und, 


Laboratories, 
Ing 


pletes orty vears of leadership in the 


field of ordnance research 
The first 
Polk was May 


Chief of 


speaker introduced by Mr 


Gen. Leslie E. Simon 


Assistant Ordnance for Re 


search and Development, who once 


>.11 > 


as director of the Ballistics Re 
Simon 


I aboratories General 


and symy athetic ac 


areer and his 


iaste rful 


count ol! Dr Kent 5 long 


manv contributions to ballistics and to 


the application of science in the deve 
opment of weapons. 

Rear Adm. F. S. Withington 
of the Navy's Bureau of Ordnance, fol 
counts of Dr 
Kent's achievements and their influence 


The Ad 


Chiet 


lowed with further a 


on naval 


armament progress 
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miral also made note of the diminish 


ing appropriations available tor conven 


while missiles and 


tional weapons 


atomic Weapons are being impro ed 


ind put into producti n 
Lieut (,en 1) | 


Staff, De 


Putt 
Deputy Chief oft 
rounded out the military picture 
lining the research program directed by 
the Au 
more efi 
harply it 

A! the Armament 

Luncheon, Stanley C, Hope, a vice the 
Amer in 
Association was presidai otheer bie 
Levin H, Camy 
bel] past president of the Association, 


Medal to D1 


Prepared and their d 
Nationa Anther 
When the presiding 


president of the Ordnance 


called on Lieut. Ger 


to present the Campbe! 


tation 


Creorge I Met 


unager of the per 


peanct 


| 


partment, Genera 


outlined 


After the 
Kent Seminar 
tion of Robert | 
dent of the A.O 
Dr. Hugh L. Dr 


Nationa! Ad ory ‘ mittee 


Director of the 


x 


Dr Ni rman I 
physics, Har 


d all but t crudite with 


1 brilliant exposition of his studies that 





Logistics in Atomic War 


The widespread decentralization required by the threat of atomic 


missiles has created unique problems of suppl y which must be solved 


lo provide a firm foundation for our national defense structure 


OW that the United States deh 


nitely is committed to the use 


of tactical atomic missiles in 


any future war, there is continuing 
speculation regarding the effects of such 
missiles on tactics, Similar speculation 
as to their effects on logistics seems to 
be even more significant, 

By the 1950 definition of Joint Chiefs 
of Staff, logistics comprises (1) all 
phases of the handling of military 
material from design and procurement 
through salvage and disposal; (2) all 
phases of the handling of personnel in 
including 


the military establishment 


matters concerning 


training; (3) all 
military facilities and installations from 
construction through disposal; and (4) 
all other services performed in or for 
the military establishment. 

To touch on all phases of that defini 
brief 


beyond the scope of a 


tion is 
article, Instead, speculation will be lim 
ited to the over-all phases of some of 
the logistical problems likely to affect 


tactical Operations, 


- perenne the outstanding lesson of 
war since Igt4 has been the tremen 
dous increase in the importance ol lo 
gistics in relation to both tactics and 
strategy. A war involving tactical atomic 


weapons unquestionably would raise 
logistics to an importance overshadow 
ing tactics and to a large extent in 
fluencing strategy 

A simple comparison will illustrate 


the point, It has been estimated that it 
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Colonel Icks served unth dis 
tinction in the Ordnance De 
partment of the Army during 
the Second World War. He is 
a recognized authority in the 
ve Ai le 


automotive combat 


field 





75 cents to destroy one enemy 
$3,000 in 
Napoleon's time, $21,000 in World 
War Il, World War Il, 


and $570,000 in Korea. It is any one’s 


cost 


soldier in Roman times, 


$200,000 in 


guess as to a probable future cost when 
atomic missiles are used, but it cer 
tainly will not be lower. 

There is widespread belief that in 
the passing of the centuries firepower 
has become more deadly. But ever 
since the introduction of gunpowder to 
war, the volume of firepower has in 
creased but its relative 
lethality has decreased. 

While the weight of 
projected metal has 
risen, the volume 
which never reaches its 
intended target has risen even more. 

During the entire first World War 
the A.E.F. expended fewer than ten 
million rounds of artillery and mortar 
ammunition, American consumption in 
Europe alone during World War II 
averaged eight million rounds a month, 
and ammunition expenditure in Korea 


was even greater. Casualties percentage 


wise have not followed these tremen 
dous increases in firepower, principally 


because of dispersion. 


Early in the history of war indi 


viduals fought shoulder to shoulder. 
The continual de velopment of weapons 
has constantly widened this interval. 
This eventuality led to the adoption of 
certain formations for dispersion and to 
take advantage of ground conformation 
and cover. With the employment of 
tactical atomic missiles such dispersion 
will be to another and perhaps differ 


ent deg re ec. 


yw 


are “total,” but there are 


the public mind, atomic missiles 
many tac 
tors to be considered. Relative lethality 
in atomic wartare may not necessarily 
increase, at least for combat troops. It 
must be faced, of course, that within 
a one-mile radius from the center ot 
impact (or ground zero) of an atomic 
missile air burst, destruction is quite 
complete. But it also is true that beyond 


And 
that, 


that radius there is little to fear. 


current data appears to confirm 


under certain conditions, survival is 


possible even nearer than one mile 


from ground zero. 
Before the advent of nuclear missiles, 
was to enemy 


the effort prevent an 


trom concentrating—now he will be 


enticed or encouraged to do so. In the 
past, firepower has been an adjunct to 


Now 


to firepower, both friendly and hostile. 


mobility. mobility is an adjunct 


Under ordinary circumstances, ground 


ORDNANCE 











troops in close contact with an enemy 


probably will be relatively sate since 


neither combatant knowingly would 
uclear miussiles whi h would 


For 


combat 


risk firing 


endanger his own troops. depth 


ot perhaps five miles the ZONE 


is likely to consist of small patrols op 


erating as guerrillas and constantly on 


the move. Behind this area there will 


be rapid dispersions and concentrations 


ot armored torces both by day and by 


} 


night a each side seeks tactk il ad 


Vantage 
Thus the 


daries whi 


system of formal unit boun 
h began with trench wartare 


World War 


I and has yx rsisted since 


will outmoded. Wartare will be too 
fluid. 

In addition to dispersion, conceal 
ment and deception will have even 


more significance than they have had 


in conventional warfare 


the achievement of air 
World War II and 


nouflage 


After 
sup rem 
acy in 


Kore i 


lected It must be revived 


was 


sz 


pe. 


natur il 


245" 


traininy n it and in 


concealment stressed. 


Howe er, ol reatest siyv 


the fact that mere possession of nuclear 


missiles will not of itself yuarantec the 


ability to deliver them at selected points 


or at all. Considerable time is needed 


after selection of a target area tor ke 


termining the type of missile to be used 


its power, method of deli ery, and 


height of burst, to say nothing of the 
time required tor fusing and tor warn 


! troo 


friendly 


y 


VERS in I lrope have 


__ rte 
. no 1 that atomic 


artillery, for in 


Stance oO ld deliver a mu le if mis ile 
faster than could aircraft. But even then 
it took four hours at best from initial 
decision to delivery and sometimes three 
or tour t cs as long \ great deal can 


happen to both friendly and enemy 


troop arrangements in that length of 


time. The results are likely to be that 
the number of such missiles actually de 
livered obile warfare against troops 


in actual contact with an enemy will be 


relatively few. 

It would seem therefore that it is 
behind such combat lines where such 
missiles be expected some num 


bers. Therefore, under conditions of 
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breaks 


expected, | 


atomic Wartare many in sup ply 


channels may be Oyistics 


must be so organized as to tunction 


under the worst possible conditions 


Supply as well as maintenance must be 


s and mac justere and re 


I plified 


sponsive, 


If it as accepted that staff and line o 


communication troops will be mor 


ilnerable to atomic attack than com 


bat troops engaged directly with an 
enemy, our logistic il system must be 


based on that acceptance, OF necessity 


such personnel will have tewer com 


that in tox 


Night work 


forts ind little rest than 


holes or under camouflage 


will be normal. Beer and Cokes, PX 
privileges, movies and entertainments 
if they exist at all, will be fewer tor all 


troops and especially tor these 


Part ot the logistical problem ot the 


future is the time-honored for 


mula that the impetus of sup] | 


is from the rear to the front 


_ 


and 


inaccurate requireme nts 


shotg run planning that 


and slowed 


World War II due to in 


stax k piling 


filled the pipelines 


How in 


ind rehandling 


must give way to other methods 


Under conditions of atomic wartare 


right direction That provided lor keep 


ing on hand only some twenty per cent 
ot the total number ot spare parts even 
tually required tor support Yet ninety 
f all Ord na 
percentota rdnance cna iter were 


kept operative on this basis, Much mor 


could be done along these lines tor all 


asses Of supplies 
N spite of the tremendous amount of 
experience Which should be available 


there still is no scsentific usage 


replenishment rates and part allow 


ances. Parts numbers, too, still pres 
1 great problem due to the lack « i 
All eflorts to creat 
Yet m 


pron urement 


cataloy 


. 


single 


have hoy yed down tome wal} 


dithculties ot production 


ind supply at home and im the held 
will be multiplied and the need tor 
such is ny le ‘ italog will tx even 
yreater 

Department stor depot will be a 
necessity instead of requisitioning ac 


cording to technical-service responsi 


bilitv. Such overspecializatior waste 
ful of manpower and effort ind expos 
entire ul 


potent) il destruction the 


ply of a given item or type of ite 
The floating 


World War Il 


supply depot ot the 


theater v1 ix 


Pacity 


held torces must learn lo operat with come a necessity for any overseas opera 
maller inventories, [he volume of over tion. The De Long dock or spud barge 
all needs dispersion ind the di tinct which in float, fix itself u we t 
possibility of catastrophic supply loss tseli above the damagi fects ol 
will be burden enough for the logist: torm wave he removed, a xt asa 
cal chain irgo wrrier im the proce V1 p ! 

We tend to overstock ind to hoard iluable tort ol floating depot 
Planning will have to be precise, Lower Port petroleu larn railroad yun 
ul levels will be andatory, and tions, and loaded supply tra “ 
up} id j trator ust be yreat ulnera mn proportion t tive i 
impiuhed. Requisitionit procedure to the tactica ituation, Ma athe 
toda involve too hy paper than a few juort ‘ have to 

rr Prod tor cad time 1s . used or oversea operat 
well recognized, but supply lead Mar ittered and mx 
time in World War II involved partment store lepot ucle 
most as long an inter il j u 0 ct ‘ ma i a 

We need to Ipply ome ot Fon weno tra ia tere le the best 
the methods used by modern mail-orcde ’ ‘ Keepr land t tact 
ompanics and « need to study ind pro ied they irc conceal iad 
ipply the h gh ethoent scheduling per cd. Belt conveyor systet he } 
methods used by automobile manutac keep uch depots concealed 
turers in order to reduce the number of Dumps also will be of the “depart 
tons handled in the pipeline as well as ment store mniety and will be mater 
the number of times each ton ts han dispersed, and numerous, Arctie bas 
dled will he u nerable becau ‘ onditior 


The stock sys 


tem used in Korea was a step in the 


simplihed Ordnance 


there ire not conducive to a per mon 


Tacts iy amphibiou operations will 








have to be spread over a larger area 
than in the past. Such operations prob 
ably will comprise many smaller coérdi- 
nated landings separately supplied in 
order to avoid the danger of major con 
centrations both afloat and ashore. 

Air supply will be used under spe- 
cial conditions only, as in the past. Air 
supply 


requires air supremacy or at 


least superiority in order to 
maintain flow. And it is axio- 
matic that with air supply a 
much higher overhead in main- 


tenance and ground crews is 


needed proportionately to ton- ia epee 


nage carried than for any other means 
of transportation, 

It took 54 cargo ships and 5,000 men 
to move month across 


the Pacific during World War II. To 


move the same volume by air would 


100,000 tons a 


require some 10,000 cargo aircralt, 
128,000 men, 84 tankers, and 200 re 
fueling airplanes, inclusive of overage 
for casualties, repairs, and air crew rest. 

On the basis of such a comparison, 
supply of ground forces must continue 
normally to be on the ground, Little 
made of the road network 
fully 


tracked supply vehicles dragging sleds 


use will be 


except at night and therefore 
probably will he superior to wheeled 
supply vehicles for the resultant cross 


country operation, 


UEL for supply and combat vehicles 

will be provided by pipelines laid by 
vehicles or helicopters. One such line 
can transport a daily load equal to that 
of 162 tank trucks of 2,000 gallons’ ca 
pacity each. Such lines have the further 
advantage of reducing vehicle trafhe 
load besides being dependable regard 
less of weather, 

Yet immobilization of vehicles due 
to fuel shortages or high consumption 
because of the fluidity of operations 
would be very possible, If present lim 
ited radii of operation cannot be ex 
tended by improved design or the 
adoption of Diese! engines, liquefied 
petroleum gases or even steam power 
will have to be considered for both com 
bat and administrative vehicles. 

Maintenance in any theater is im 
But 


will be far 


portant. maintenance in atom 


wartare more important 


than ever before because of supply 


606 





interruptions, Commanders must recog 
nize that maintenance is not performed 
without effort and that first-echelon 
maintenance must be expanded. 

In tropical climates more time is re 
quired than in temperate climates. In 
the Arctic, field repairs take about five 
times as long as in moderate tempera 
tures. In any climate, the use of com 
plete assemblies instead of at 


skilled 


repairs seems more in keeping 


“~< 


tempting detailed and 


with the realities of atom 


warfare in both supply and 
maintenance. 

Allied to the logistics of matériel is 
that of personnel. The pipeline for per 
sonnel replacement during World War 
IT assumed tremendous proportions just 
as in the case of matériel. It was found 
that it took some twenty-seven weeks 
on the average alter initial training tor 
replacem nts to reach combat units and 
two days for integration into those 
units, Usually there were eleven combat 
soldiers in the pipeline for every twelve 
in combat. 

Perhaps it would be next to impos 
sible to design a replacement system in 
the combat area which would meet the 
sudden high demands resulting from 

there 
, ww 


atom explosions. Sut at least 


must be an effort to “squeeze 


the fat” out of the pipeline in 





order to meet the needs of 


atomic wartare. 


The 


could be high. Thus it may be 


volume of casualties 
necessary to provide tracklaying ambu 
lances to augment present methods of 
evacuation of wounded by jeep and 
helicopter. A further step would seem 
desirable; that is to equip all cargo vehi 
They 


then could be used as emergency ambu 


cles with litters and litter racks 


lances on return trips from regular 
supply channels, and truck (or tracked 
carrier) battalions so equipped would 


permit rapid evacuation of wounded. 


(- ANIZATION is always geared 

to tactics and has a great bearing 
on logistics. The greater dispersion be 
tween units will require sweeping or 
ganizational changes for combat as well 
as logistical troops. Units must become 
smaller and more self-contained. Sub 


ordinate commanders must be given 








considerable leeway within their gen 


eral missions, and this must extend 


down to the commanders of all eche- 


lons. Small units often will have to act 


on their own initiative, and small-unit 


leadership will become important. 
Experiments have been going on in 


several countries to create smaller di- 


visions. The basic organization of most 


armies has been based on threes. In 


combat this usually means “two up 
and one back.” It is very likely that the 
greater de pth de manded by atomic War- 
result in an organization of 


fare may 


fours, fives, and even more. 


ig is also likely that the armors d divi- 


sion combat-command type of or- 
ganization staffs and tailor-made units 
to fit given situations will be adopted 
for all division types. 

Unit headquarters must be small and 


flexible. The 


mand” must be shortened so that there 


so-called “chain of com- 


are fewer links. The fluidity required 


in atomic warfare would cause over 
stuffed and overstaffed units to bog 
down and become incapable of coping 
with rapidly shifting situations 


The 


mand 


fundamental problem of com 


always has been the ability to 


reach a correct decision quickly. As 
military forces became more and 
technologi- 


more complicated 


cally, staffs increased in size. 
The result is that arrival at ta 
tical decisions takes place less 
and less quickly. In addition to 
tactical responsibility, the practice of 
Western armies is to assign command 
ers the responsibility for logistics as 
well, 

The consequent increase in size of 
headquarters staffs and the number of 
headquarters in the chain of command 
through which orders must descend 


down both tactical 


tends to slow and 
logistical orders. The same is true of 
the transmission of intelligence upward. 


Each 


12 divisional headquarters, but there is 


Army normally has 3 corps and 


no single headquarters for the 125 dif 
ferent types of service units responsible 
to 7 different technical services in ad 
dition to the Military Police Corps. 
Although a few logistical commands 
have been formed, their functions are 


nebulous. A better solution would be to 
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adopt the armored division system of original int special on i 


combining these under a trains com Part of the logistical prol 1 commander in making a 








































mande r. Separate air staffs and co fem oj the juture is the time ot ther ‘ cs cf mand 
' honored formuia that the im 
equality of al and ground command eats af anotl Rien ale Centra atu oft auth i 
complicate the problem still further. ae to the ad y ere le in matters of policy 
rate requirements and ‘shot ition 1s Gesirabie in matte 
N future warfare there is a very grim gun planning that filled the ind initiative, There is nec great 
; possibility of complete destruction of pipelines and slowed their flow wcceptance of a principle ex \ 
‘ in World War Il due to inter , 
any headquarters. This means that al mediate socks zag “i F, O. Prior, president of Sta QO 
i¢diale lon pu ng and con 
ternate headquarters and staffs must be stant rehandling must give Company (Indiana) 
provided for every larger unit with way to other methods Ihe itest st lant t 
provision for either to become airborne “Under CORIO Oo] atomes peopic is a tecling of persona 
at a moments notice. WOT}ETE, PAG jorces MONEE CCETS freed to think and plar ( 
w , ae ; 7 to operate with smatier inven A . , : , 
n the held, alternate command-post lorie The volume of over-all ! ire along m™ i cad 
locations will be necessary because of needs, dispersion, and the dis paths and to take calculated 
this danger ot complete destruction. tinct po Aility of catastrophi Iie was re rring to tl i 
The alternate positions will have to be supply tosses wilt Be burden world, but since war ha " 
staffed sufficiently to function in_ the rem, for the logistical busine ind a highly ce 
chair 
event the original command post is de _ his state t ould ipl " 
stroved. is we 
Skeleton staffs will not do. Unless It is ce tely certain tha 
both originals and alternates are pared orders and plans have been carried out clear mi ‘ ire explosi terrible 
down to equal size and are trained and Initiative is frowned on. These tenden but tiny a ompared with | 
permitted to function alternately and cies must be reversed and freedom of involved in a hurricane r " 
interchangeably, chaos will result action encouraged thunderstorm. Tactical operat vill 
Staffs are responsible for the normal These new and changed responsibili be possible for military tor t the 
; tactical, logistical, and administrative tics on the surface may appear para keys to survival and succes “ 
functions and the security of their doxical in reducing stafl size But training ineuver, austerit 
units. They must also be respon ible for yreater tre must be plane i his Ippiies to the | 
the se matters as they apply to nuclear pla ed on selil-reliance, | port ol wh tactical opel ith we 
missile delivery sites. initiative ind leader It is equally certain that hardshy 
Added to this will be the responsi ship in both the com ind lack of omtorts will be tl r 
bility for plans to shift forces because bat and service units, in future wartare for both ce it and 
oft very large losses. lor plans to lose or The tendency of staffs log tical troops ind tor head irter 
absorb lower units and resultant changes ‘© plan down to individual units will taffls. Dispersion may ca 
in the situation without malfunction have to be changed By this one means ind moral iay uffer mt thy tua 
ing, for pani control, for lateral com ilone reduction in tafl size will be tion is tar rom hopeless 
munications, and for traf control. possible. It war hould come there c 
both of military units and civilian refu In the combat zone, logistic al services opportunit for combat ha 
gees. must be under one staff head. Other the helds of both tacts 7 
cuts must be made to achieve the needs Solid and realistic organiza ul 
LL staff units and individuals will for smaller, more flexible, and duplic ate ning now will ensure that tl ‘ or 
need training in greater responsi stafls which then can revert to their tuniti in be grasped 


bilities and nuclear technical skills so 
that they can function under conditions Amphibious tracked vehicles may be needed as cargo carriers in future wartare 
of atomic warfare. Such individuals 
thus will be better qualified for ad 
vancement which can and probably will 
be rapid. 

Our recent tendency for higher eche 
lons to do all the thinking and planning 
for all subordinate echelons could well 
be examined critically. Younger ofhcers 
and noncoms now are expected to carry 
out orders according to the book. Com 
pany and higher commanders are bur 
dened with making reports continu 


ously to top echelons as to how well 
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Are Planets Habitable? 


With the space ship only a step behind the intercontinental missile 


it as important to determine beyond doubt whether the atmospheres of 


Mars and Venus contain enough oxygen to support human existence 


N the century following the discov 
ery of America, the nations of Fu 
rope determined their futures for a 
long time to come by the decisions they 
made concerning the exploration and 
settlement of this new world, More im 
mediately, the trade with these colonies 
provided foundations of shipbuilding 
and sca whi h 


experience on strony 


navies could be built. Ota navy with 


out this foundation a British ofhcer 


said: “You don't have to hight it——yust 
keep it at seal” 

In the twentieth century, history 
seems likely to repeat itself. In a world 
divided between hostile ideologies, con 
tracts are being let for the construction 
of satellites which can be put into orbits 
around the earth to circle there indeh 
nitely as litthe man-made moons, 

\ nation which can build a satellite 
vehicle can, with more money and ef 
fort, build a space ship capable of going 
Mars, or Venus. It can 


to the moon, o1 


with dess effort, build an intercontinen 
tal ballistic missile (ICBM) capable of 
carrying a hydrogen bomb from Kala 


mazoo to Krasnoyarsk, or vice versa. 


Seow relation between the space ship 
and the ICBM is even closer than the 
relation between warships and merchant 
ships in the days of sail. For if we look 
ahead to the time when both the former 
are engineered for mass production and 
easy transportation it seems likely that 
most of the stuff that goes into them 


will be packaged in cans of standard 
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This article was inspired by a 
with May 
Gen. L. I. Simon, recently re 
tured chief of 

Research and 
published in | 
World Re port. 


recent intervieu 
Irmy Ordnance 
Development 
. S. News and 


Major Randolph was formerly 
in the Army Ordnance Re 
erve He is 
president of the newly formed 
Imerican Rocket Research As 


executive vice 


sociation, a student organiza 
tion to encourage amateur in 
ron kets 


terest in research on 


and space travel 





size, so you have to read the label to 
tell what the cans contain. 

A convenient size is 8) feet in diam 
eter by 15'% feet long. A can of this size 
might be an orbiter in which two peo 
ple can live while picking up other or 
them 


and together to 


biters putting 


iorm a space ship. It might contain 
machinery or packaged cargo frozen 
into ice for skip landing on the moon. 
It might contain a hydrogen bomb, 
with ice to keep it from being over 
heated when coming back into the at 
mosphere. 

The designer of the rocket doesn't 
have to know what is in the can. All he 
cares about is its weight, the accelera 
tion it will stand, and how much of a 
load he can put on top of it. Then he 
also standardized, to 


adds boosters, 


bring it up to the necessary speed. 


It he needs tive boosters to put it into 


a satellite orbit he would need only four 
to make it an ICBM, and the one he 
leaves off is the biggest and the hardest 
to build. He would need more than five 
to make it a space ship, but he could 
shoot these out into space as separate 
loads and assemble them in the satellite 


orbit, 


ke VEN a dictatorship finds it difhcult 
4 to maintain efficiency over a long 
period in an industry concerned exclu 
sively with preparations for war. A free 
country is likely to find it impossible, es 
pecially when the danger of war seems 
remote for whole decades. Hence if wars 
of the future are to be won with the 
aid of the intercontinental missile, the 
whole future existence of a nation, and 
all it has, may depend on its interest in 
using lor space travel the personnel and 
equipment the ICBM requires 

have is at 


Because everything we 


stake, the question whose answer ce 


cisively affects our interest in space 
travel may appropriately be called the 
“sixty four zillion dollar question.” 
That question is whether man could 
Mars of Othe: 


kn wn to be airless, or too 


breathe on Venus 
worlds are 
hot or too cold, or too far away. 

At the present time, negative answers 
for both Mars and Venus are widely 
accepted by astronomers. They are the 
ones in the best position to know—but 
are they right? With so much at stake 


we cannot afford to trust them blindly. 
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An expedition to Mars, to determine the 


facts by direct observation, would be 
well worth its cost and will probably 
be made. Yet the saving on financing 
charges for this expedition might easily 
justify the expense of earth-based re 
search which could prove that oxygen 


1s there. 


HE evidence for both planets is spec 
troscopic. If you examine sunlight 
with a spectroscope you find its con 
tinuous spectrum broken by dark lines, 
known as Fraunhofer lines, caused by 
the absorption of light of certain wave 
lengths by gases in the cooler outer 
atmosphere of the sun, and in the at 
mosphere of the earth. These lines are 
characteristic of the gases in the at 
mosphere and enable the astronomer to 
determine what gases are there, 

In this way helium was discovered in 
the atmosphere of the sun before it was 
Its discovery on 


discovered on earth. 


earth began with the discovery in a 


The highest known photograph of the earth taken at the height of a 158-mile climb by a Navy 
tests at White Sands Proving Ground, N. Mex. The area pictured includes the Rio Grande, looking toward Mexico 
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mixture of earth gases of the same lines 
which had been seen by the spectroscepe 
in the atmosphere of the sun. 

To separate the absorption spectrum 
of the earth’s atmosphere from that ot 
the sun it is necessary to use the spectro 
scope on sunlight whose source has the 
largest possible movement toward or 
away from the observer. This is done 
by choosing the late afternoon when 
the observatory is going away from the 
sun, and looking at the side of the sun 
which is going away from the earth. 
Absorption lines produced by the sun's 
atmosphere will then be shifted toward 
the red end of the spectrum and will be 
separated from the same characteristic 
lines produced by the earth's atmos 
phere. 

It can be done in the morning, look 
which is 


at the side of the sun 


ny 
coming toward you, in which case the 
toward the 


sun's lines will be shifted 


blue. The 


case, is 


amount of shift, in either 


proportional to the relative 


speed, and the greater the shift the 


easier the separation hecomes 
As the relative speed is generally less 


than a mile a second and the speed ot 


light is 186,000 miles a second, the shitt 
is small, but it is adequate, Moreover, 
the relative intensities of earth and sun 
lines can be measured so that the rela 
tive amounts of a gas in the two atmos 


phe res can be estimated, 


7 make 


the atmosphere of a planet a contig 


a similar measurement on 


uration is chosen so that the port ob 
served on the planet is moving as fast as 
possible toward or away trom the ob 


server. Then again the lines produced by 


the planet's atmosphere are shifted to 


ward the red or toward the blue com 


vred to the lines produced by the 
| | 


\ comparison of the 


earth's itmosphe re 


strengths of the lines ought to show th 


relative amounts of the gases in the two 


atmospheres but does it 


There seems littl doubt that th 


Viking Il rocket during recent 
Navy photo 





spectroscope is telling at least a part of 
the truth when the lines observed are 
strong. Thus the atmospheres of Jupiter 
and Saturn show strong lines of am 
monia and methane, which are almost 
wholly absent in the atmospheres of 
earth and sun, The atmosphere of Mars 
shows carbon dioxide lines twice as 
strong as those of earth, and the atmos 
phere of Venus shows very strong car 
Neither of 


planets shows lines of ammonia or 


bon dioxide lines. these 


methane, 
jut when the spectroscope gives neg 
when it says that a 


ative evidence 


certain gas isn’t there—could it be mis 
taken? 

The 
“No oxygen on Mars.” But it 


formerly reported an absence of 


spectroscope currently reports 


water vapor also. Presence of 
water vapor, and its amount, can 
be proved in other ways, how- 
ever. For when the Martian 
polar cap begins to melt in the spring 
its temperature is observed to be that of 
melting snow, and it is surrounded by a 
dark blue band that looks like a marsh. 
Snow, water, and water vapor are 
then present together, and the partial 
pressure of the water vapor could not 
be more nor less than that given by the 
steam tables for the triple point. Most 
astronomers now accept that value, at 


least for that locality and that season. 


IMILAR evidence might be devel 
\ oped for the presence of oxygen on 
Mars, despite the spectroscope’s negative 
evidence. For we know that on earth 
both ammonia and methane are pro 
duced by natural means and released 
into the air. They are destroyed by oxy 
gen. Hence it seems a reasonable guess, 
and it should be easy to prove or dis 
prove by experiment, that an atmosphere 
without oxygen would contain detect 
able amounts of one or both of these 
gases. Conversely, an atmosphere con 
taining large amounts of both could 
contain no oxygen, 

In deciding how far we can trust the 
negative evidence of the spectroscope it 
is necessary to consider what happens 
to the energy which is absorbed when 
light passes through a gas. 

Modern theories, which seem to be 


pretty well established, tell us that a 
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molecule of gas will absorb only cer- 
tain wave lengths of light. These are 
know nh as 


units quanta. 


absorbed in 
The absorption of a quantum causes an 
electron to move from one energy level 
to a higher energy level. Soon the elec 
tron falls back and in doing so gives out 
a quantum of light of the same or a 
longer wave length, each wave length 
being characteristic of the gas. 

This reradiated light is going in all 
directions, but the light we get from a 
planet, being reflected from a rough 
surface, is going in all directions too. 
Hence it seems possible that the dark- 
line spectrum we are looking for may 
be just balanced by a bright-line spec- 
trum of reradiated light. 

This would be more likely to 
happen with a gas that is present 
in large quantities in the upper 
atmosphere and might give the 

such a gas is 


impression that 


wholly absent, whereas a less 


gas, 
atmosphere, would show. This is some 


abundant confined to the lower 
thing which could be proved or dis 
proved in the laboratory. 


Also 


ment, without involving the large cost 


subject to laboratory experi 
of astronomical observatories, is the re 
lation of plants to a planet’s atmos 
phere. Plants absorb carbon dioxide 
from the atmosphere, use the carbon, 
and throw the oxygen away. They use 
some of that oxygen but not all of it. 

In a vivarium, or in a_ balanced 
aquarium with an airtight cover, the 
carbon dioxide content comes down on 
a sunny day and rises at night. Experi 
ments in such simple enclosures might 
shed much information on the question 
of whether an atmosphere’s carbon di 
oxide content tells us how much oxygen 
is there. 


The blue-green areas of Mars behave 





“A nation which can build a 
satellite ship can, with more 
money and effort, build a space 
ship capable of going to the 
moon... . It can, with less ef 
fort, build an intercontinental 
ballistic missile capable of 
carrying a hydrogen bomb 
from Kalamazoo to Krasno- 
yarsk, or vice versa.” 





as if they were vegetation, The “canals” 
behave as if they were strips of vegeta- 
tion within shopping distance of a rail- 
road. The fact that both photograph 
dark by infrared light, whereas earth 
vegetation photographs white, does not 
“only low forms 


necessarily mean that 


of plant life are possible on Mars.” 


()* eartli a black surface exposed to 

~ full sunlight can acquire a tempera 
ture up to 247 degrees Fahrenheit. On 
Mars, the corresponding temperature is 
113 degrees. Hence we might expect 
Mars vegetation of the highest forms to 
have a fondness for infrared comparable 
to that of plants which on earth are 
found only in shady locations. 

The author is currently working on 
a theory that looks as if it would permit 
the prediction of the kind and amount 
of atmosphere a planet is likely to have. 
This theory gives a scientific explana 
tion of the following tacts: 

1. An airless world keeps the same 
face toward its primary, 

2. A planet with an atmosphere ro- 
tates at a speed which is a mathemati- 
cal function of its size and density. 

3. The density of the planets de- 
creases from earth to Saturn, and then 
increases from Saturn to Pluto. 

4. Saturn’s satellite Titan has an at- 
mosphere. Jupiter's Ganymede, of the 
same size, has none. 

5. The large light planets, whose at- 
mospheres are believed to be mostly hy- 
drogen and are known to contain am 
monia and methane, are so far from 
the sun that sunlight can’t melt ice. 
Nearer planets are denser, and do not 


contain these gases. 


THEORY which explains and cor 

relates these facts can be extrapo 
lated to predict the atmosphere of Mars, 
and gives it an atmosphere to which 
man could adapt himself, 

These and other considerations are 
indicative of the tremendous importance 
to be attached to current progress in 
the field of long-range travel, beth by 
piloted and pilotless vehicles. Research 
requires limitless imagination, and our 
defense authorities would do well to 
leave no stone unturned in these direc 
tions, for the old adage still applies— 
“truth is stranger than fiction!” 
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Refueling on the F ly 


The range of fast Navy jet fighter aircraft is being greatly extended by the use of in-flight refueling. An F7U-3 Cut 
lass twin-jet fighter, above, is shown gassing up from a drogue-equipped AJ-2 tanker airplane. The Cutlass, shown 
below, also can take on fuel in flight from another standard fighter, increasing operational flexibility (Navy photos 
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MRS. WILLIAM CROZIER 


The American Ordnance Association 
announces with grateful appreciation the gift by the late 
Mrs. William Crozier 
Widow of Maj. Gen. William Crozier, Chief of Ordnance of 
the Army, 1901-1918 
of 
CROZIER HOUSE 
1735 Massachusetts Avenue, N.W. 
Washington, D. C. 


to be national headquarters of the American Ordnance Association 








Nati 1S Capital Ir iking this gilt the 


that it one at the request her late husba 
William Crozier, who was a tounder of the Or 
ciation in 1919. It was the wish ot General and M 
that their home become natu il headquarters ot tf 
tion. The Association 11soO > for the 
oral rar in the house I he ol the 
than certa personal eflect i ( hinese ort 


like Wise ett te the Associate 


Crozier House I situated adjacent to DD Por 


on one of Wash nyton s mat thor ivhtare Ma 
Avenue—on which are locat inv of the pr 
bassic 5 1 the city. I he nM ‘ I tastel 
landscaped, ts three stories in | nt, and ip} 
a Sick i | rear garden It hac ecn the | 
Crozier parents since betore the nm ! H 
was occupied by General Crozet nt hi lea 
and was the residen © ¢ M ( er ' } 
Augt t 

Mrs. ¢ ra eft the ot $ 
States M i Academy tor the const the 
Hal! ir! lor use a i et i 
for gra it it the | ted § Militar Aca 
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ew Lightweight Handguns 


The trend toward less bulky weapons has sounded the knell of the 


caliber 45 automatic prstol and has turned the spotlight on two 


new guns—the Colt and the Smith & Wesson 9-mm. automatics 


URING our 


paign, conducted from 1899 to 


Philippine cam 


1902, the U. S. Army forces in 
that area of action were dismayed in 
discovering that their handguns, a va- 
riety of Colt and Smith & Wesson cali 
ber .38 revolvers, did not possess the 
stopping power required to defeat the 
fanatical charges of the Moros. 

History records the fact that the 
Moros bound their nerve centers so that 
any pain from inflicted wounds would 
be minimized, Therefore, any but di 
rect hits in the heart or head of the 
onrushing Moro were ignored, and, as 
a result, numerous American positions 
were overrun and destroyed, 

To remedy this inability of the cali 
ber .38 bullet to stop the natives, it 
was decided to adopt a handgun capa 
ble of discharging a heavier bullet. The 
weapon chosen tor this special purpose 
revolver, Model 


was the caliber .45 


1909, manufactured by Colt, 


T' 11S weapon fired a blunt-nosed lead 

bullet weighing 255 grains at a ve 
locity of from 770 to 810 feet per second, 
This 


quired to stop any adversary, whether 


bullet contained the power re- 
his nerve centers were bound or not. 
In the year rott Colt’s Patent Fire 
Arms Manufacturing Company devel 
oped the handgun with which we are 
all familiar—the Colt automatic pistol, 
caliber .45, Migit. This pistol was de 
veloped to replace the Model 1909 re 


volver, and it did, but since the Philip 
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Captain Haslam is currently 
serving on the Marine Corps 
Equipment Board, Marine 
Corps Schools, Quantico, Va. 





pine campaign had ceased it came too 
late to fulfill its mission in that skir- 
mish, 

This potent weapon, which proved 
itself again and again for forty-four 
years, might be replaced in the not-too 
distant future. 

The trend toward lighter weight is 
upon us, and those in a position to 
judge claim that a caliber .45 handgun 
is no longer required; that its need 
ceased after the Philippine campaign; 
and that its cartridge is too low pow 
ered to penetrate the new body armor 
and helmets worn by modern soldiers. 

Tests have proved that stopping 
power is primarily the result of shock 
which is derived from the temporary 
cavity caused by the impact of the bul 
let. The higher the velocity of the bul 
let, the greater this cavity; the larger 
the cavity, the greater the stopping 
power. Therefore, we can see that stop 
ping power is not altogether dependent 
on the size of the missile but rests to an 
even greater extent on the high velocity 
of that missile. 

The NATO countries have decided 
that perhaps the optimum-sized missile 
for handguns would be that of the 9- 


mm, Luger (parabellum) cartridge. 


This cartridge, although smaller than 


the caliber .45, has a velocity of 1,200 
feet a second as compared with only 


The 9 


mm. is a potent round and is superior 


830 feet a second for the .45 


to the caliber .45 bullet at least with 
respect to penetration. 

While considering this 9¢-mm. ammu 
nition, it might be worth while to men- 
tion that the United States is one of 
the very few major powers still adher- 
ing to the caliber .45 handgun ammu 
nition. The majority of all major for- 
eign powers utilize the 9mm. Luger 
(parabellum ). 

N 1952 the United States, United 

Kingdom, and Canada agreed that 
the caliber 9¢-mm. ammunition (parabel 
lum) should be standard for all three 
nations. “Parabellum” means “for war,” 
and when used in conjunction with 
“cartridge” (for example, “parabellum 
cartridge”) it indicates a cartridge of 


greater power than is necessary for 
commercial use. 

As this article is being written there 
are at least three handguns on the 
market in this country which fire the 
gmm. cartridge. These are the Colt 
Commander automatic pistol, g-mm. 
parabellum, which is manufactured by 
the Colt’s Manufacturing Company and 
the Smith 


which is 


& Wesson gmm. Luger 


manufactured by Smith & 
Wesson, Inc. 
The Smith & Wesson pistols are 


available in two models—the regular 
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type single-action semiautomatic pistol 
and the double-action type. Both mod 
els are essentially the same except for 
double-action which op 


the feature 


erates for the first shot only, after 
which the hammer remains in the rear 
ward position and subsequently op- 
erates by single action. 

This double-action feature, it is said, 
is incorporated to enable the shooter 
to draw rapidly and get off his first 
shot in minimum ume without coc king 
the hammer. 


MO attempt will be made to discuss 


i 


the functioning of the pistols ex 
cept to say that they are similar to the 
automatic pistol, Migit1Ar1. However, 
it might be interesting to note that the 
pistols are extremely light in weight 
The Colt Commander, o-mm. Luger 
and the Smith & Wesson o-mm. models 
weigh less than twenty-eight ounces. 
This is a distinct Saving over that of the 


MigrtAt, 


which weighs 29.1 ounces, The higures 


caliber .45 automatic pistol, 
given are not the firing weights of the 
handguns 

The Colt automatic pistol, caliber .45 
MigtitAr 
’ 


all length as compared with 7.8- 


measures 8.5 inches in over 
inches 
and 


Colt Commander 


Smith & 


for the 9o-mm. 


7.10 inches in the case ol the 


Wesson models. 


Although the trend is toward lighter 


weight for ordnance matériel, it must 


be kept in mind that too much weight 
cannot be eliminated because the recoil 
of a very light handgun firing 


velocity round would be cxce 


detrimental to accuracy. 


The Colt 9-mm. Luger automatic pistol, Commander model 
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Comparative weights, velocities, and penetrations of caliber 45 and 9-mm. handguns 


lhe 


whi h are 


new lightweight automatics, proximate ) 0 psa re 


technically semiautomatic in the o-mn nunition 


made tor the No re 

The 

shorter 

the MigttArt which measures five 
The tl I 

a barrel length of 4% 


the Smith & 


operation, arc nost part apable ol 


ot aluminum alloy barrels of these ammuniti I im existe 


Natu or ny 


able lightweight 


pis ire much than that ol this other 


cco 


it Commander and cy 


inches and withstan 
Wesson models have bar 
isuring about 4 inches in length 


The nha 


lightweight pistols has been 


re ls me 


gazine capa ity of the new 
increased 
nine round he case of the Colt 

rounds in the ille 


N Wesson 


empha ized that thi 


Smith models power 


Nation is not committed to the adop 


tion of a { ol, but the door has been 
lett sufhciently ajar to permit considera 


tion of a lightwe ght revol cr capable 


, , 
of handling the irabellum am m varn 


: mm, | 
munitiot is mucl 


latter roun 


lLlowever, is the 


long 
Thus 
ot the wv 


Whether 


pointed out that difhculties 
experienced 
ing a 
mm. rot discussion 
weight tary use 
yu unds 
ith ip 
Smith & Wesson 9-mm 


I uger automatic double-action model 








“Mystery” Bullets 


Some of ‘the unusual projectiles emplo yed in Civil War ammunition 


were used to clean powder fouling from the bores of rifles and 


machine guns and to give a buckshot pattern with rifle calibers 


EARLY every one interested in 
small arms is familiar with the 
common “Minié” bullet of the 

Civil War period. However, several 
other interesting and distinctive spec ial 
purpose projectiles, then listed in Ord 
nance documents as standard types, are 
now either almost unknown or are un 
recognized when found. 

This article describes the principal 
types of bullets falling in that category, 
except those of an explosive nature, 
which were covered in the May-June 
1954 issue Of ORrpnance, 

One of the commoner “mystery” 
bullets found on Civil War battlefhelds 
is that invented by Elijah J. Williams 
about 1861, He took out two patents, 


one, No 
and the other, No. 44,492, 


43,015, dated June 19, 1864, 
dated Sep 
tember 22, 1864. The purpose of his 
bullet 


ing caused by 


was to eliminate the bore foul 





bolic h powder resi 


due, thus easing 


loading and im 
proving accuracy, 
Extensive tests, 
conducted at 


Springheld Arm 








Master 
Allin, 


new 


ory by 





Fig. 1. Williams 
rifle bullet, Type 
I, 540 grains, 


Armorer 
proved the 
idea to be practi 

cal, After several hundred rounds the 
loading was still easy and the accuracy 


was at all times after the first few shots 


slightly better than with the service 


load. Williams bullet 


was immediately adopted, Starting in 


No wonder the 


1862, each packet of ten rounds of 
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weapons historian and an ex 
pert in the field of small arms. 
His most recent contribution 
to Onpnance was “Early Small 
Arms” which was published 
in the January-February 1955 
issue of the magazine. Colonel 
Lewis has just completed a 
tour of duty with the Ord 
nance Section, Headquarters, 
Korean Communications Zone. 





caliber .58 rifle ammunition contained 
one Williams cartridge. 
Williams’ 


thin, dished washer, slightly under bore 


idea was to put a 


basic 


diameter, concave side forward, against 
the flat base of the bullet. The washer 
was made of a metal softer than the 


steel barrel—in the case of the service 


was centered by a pro 


load, zine. It 
truding boss on the base of the bullet, 
which was riveted through a hole in the 
washer. Chamber pressure flattened the 
washer, ¢ xpanding its edges against the 
bore and scraping ahead of it any foul 
ing left by previous shots, Figures 1 
and 2 show this bullet. 

Williams soon after developed a sec 


ond type (Figure 3) which had more 





positive action. A 
lead disk, the same 
diameter as the 
washer, went be 
hind it. The disk 
included a_ plug 


about %-inch in 








Ww hic h 





diameter 
Fig. 2. Williams 
pistol-carbine bul- 
let, Type II, 540 gr. 


passed through the 


washer into a hole 


in the bullet base. This is the type usu 
ally found, whether on battlefields or in 
surviving cartridges. The zinc parts of 
Williams 


exposed to the elements usually have 


bullets that have been long 
been eaten away. Often the separated 
bullets or base plugs are found. 

Such 


recognized easily by comparison with 


bullets or their parts can be 
the full-scale illustrations on these pages 


the kinds 


countered, Figure 6 shows Williams 


which include usually en 
cartridges and Figures 1, 2, and 3 sev 


eral of the types of bullets used in 
them. The more common rifle cartridge 
wrapped in plain paper is not shown 
as it was exactly like the others except 
for color, The pistol-carbine specimen 
(Figure 6) shows the color contrast. 
The two sizes of cartridges in which 
Williams bullets are 


caliber 


sometimes found 


are those for the 58 rifle and 


for the caliber 





58 pistol-carbine 
Prior to the Civil 
War it 


the custom to 


had been 
identify special 
loads by colored 


or stained cart 








ridge paper or by 
pac ket 
The 


Dragoon revolver 





Fig. 3. Williams 
rifle bullet, Type 
Il, 570 grains. 


‘ olored 


Ww rapper Be 


cartridge was yellow, that for the Cadet 
musket was red, and the like. 

This custom carried over for a while 
in the Williams cartridges, Dark blue 
or pinkish-red papers were sometimes 
Most of 


late manu 


used to identify them. those 


now found intact were of 
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facture, so are of plain, standard cart 
ridge paper. 

These late ones can be distinguished 
from standard cartridges by their 
rounder bullet points and by the gap 
between base plug and bullet, which 
can be felt through the paper by judi 
cial examination. The sort without the 
base plug and with the same nose 
contour as the Minié bullet cannot be 
recognized conveniently short of taking 


the cartridge apart—a delicate task con- 








Fig. 4. Shaler sectional bullet cartridge, 
MIS8SS rifle-musket. Total weight, 754 gr. 


sidering the age of the paper. However, 
an X-ray photograph will do the trick 
with no damage. That technique helps 
to solve many problems on unidentified 
paper ammunition. 

The lighter Williams bullet loaded 
in the M1855 pistol-carbine cartridge 
had me guessing for a long time, as by 
1862 that arm was pretty well out of 
use—superseded by the revolver. I have 
found, however, that this smaller cart- 
ridge was made up specifically for the 
“Union” or “coffee-mill” machine gun, 
which was used quite extensively in 
the war. This early machine gun re- 
quired the bore-cleaner bullet in order 


to function properly. 
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Fig. 5. Shaler sectional bullets, left to right: caliber 62 for unknown rifle; 


caliber 58 for MISS55 rifle-musket; 


further variation on caliber 58 bullet 


The cartridge was loaded into a 
heavy steel auxuiary chamber with a 
musket nipple at the back. The loaded 
and capped chambers were put in a 
hopper magazine and fed to the barrel 
by a hand-crank mechanism 

The tip-off on this ammunition was 
in a letter to Ordnance from a unit on 
the Mississippi. It complained about 


] 


receiving “regular” ammunition for the 


Union guns imstead of the necessary 
cartridges 


special liohe load Williams 


The steel chamber ts too short for the 


' 


standard cartridge but takes that for 
the pistol carbine perfectly 


For some reason late in the war, Ord 


variation of caliber 5S with flat base 


with hollow-based bottom segment 


nance decided to discontinue nh 
Williams bullet. There were stors hat 
the men thought they harmed th« 


though » ringheld tests had Teh i 


actual improve! mnt alter severa 


sand rounds when compar | 
standard loads. Perhaps it comy | 
supply too much, or was too ¢ xi™ ive 

At any rate it was desired to use uy 
the large upply of hand, so first four 
then ismany a six William cartridge 
were put into one 10-round packet 
Thus it certain times wt may have 
wen the most ommot bullet in t 
the Union toree 

In 1865 and 1866, Springheld tried 


Fig. 6. Williams cartridges showing, left to right, cartridge for M1855 pistol-car- 
bine and Union machine gun wrapped in standard paper and using Type II ball; 
for MISSS rifle-musket in red paper, Type II ball; blue-paper-wrapped cartridge 
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some experimental Williams bullets in 
calibers .44 and .50 metallic cartridges. 
There may have been some small com 
mercial production—I have heard of a 
Williams breechloader in about caliber 
44. But after the 1860's, though it had 
been successful, the idea seems to have 
been dropped. 

Another freak projectile commonly 
found by battlefield gleaners is that 
known as the “Shaler sectional bullet.” 
When the old caliber .69 smoothbore 
musket was standard, the “buck-and 
ball” load, consisting of one round ball 
and three buckshot nested together, was 
always popular, It patterned well up to 
100 yards’ range. At that distance, the 
typical pattern had the three buckshot 
in an 1&inch circle, with the round 
ball near its center, And the center was 
about at the point of aim, This was 
verified, in early 1954, with go-year-old 
ammunition, 

Buck-and-ball 


for brush country, uncertain 


was always recom- 
mended 
targets, night skirmishes, and particu- 
larly for Indian fighting, which often 
combined all these conditions. In fact, 
during the War of 1812 buck-and-ball 
was the standard musket load. 

In 1855, when the Army reduced the 
bore of its small arms to caliber .58, it 
was no longer practical to use a buck 
shot cartridge for the shot would have 
been too small to have been effective. 
However, the need still existed 
1862, Ira W. 


patent 


On August 12, and 
Shaler No. 


36,197 which covered a compound pro 


Rueben obtained 
jectile for use in a rifled barrel to give 
the effect of buckshot. Their idea was 
to nest three relatively short conical 
balls together, fire them as a unit, then 
let them separate on leaving the barrel. 
Each element had its own rotating band 
to engage the rifling. 

Shaler cartridges are quite distinctive. 
They were packed four in a cardboard 
box, with appropriate loading instruc- 
tions on the printed label. The cart- 
ridge was loaded by first pulling out a 
cardboard disk in the bottom of the 
paper tube by means of a knotted string 
attached to a hole in the center of the 
disk. 

Then the powder was poured into 
the barrel and the rest of the cartridge 


rammed down, leaving the 3-piece bul- 
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let held together by the paper wrap 
ping. Figure 4 shows such a round. 
Several variants of the Shaler bullet 
are known, probably as made by differ 
ent contractors, Some are shown in Fig 
ure 5. The idea of a multiple bullet has 


since had several brief revivals. 





Fig. 7, above, left, caliber .69 ball projec- 
tile; center, variation of same projectile; 
right, experimental projectile, long sabot. 


Fig. 8, below, Mefford subcaliber cart- 
ridges: left, ball cartridge for caliber .69 
musket; right, buck-and-bail for caliber .69. 





The third projectile of this discus 
sion is the one listed by Ordnance in 
1865 as the “Mefford subcaliber bullet 
On April 18, 1865, David M. Mefford 
was granted patent No. 47,317 covering 
this “improvement in cartridges for 


This 


much of a mystery to me, and if any 


small arms. one is still pretty 


reader has further leads I would like 
to know of them. A packet or a box 
label might give significant data. 

Figure 7 gives a good idea of what 
Mefford’s bullet was like. A relatively 
small and light projectile is pegged to 
a larger wooden base or sabot. This 
base has diagonal flutes, presumably to 
cause rotation in flight. First some of 
these bullets like Figure 7 turned up, 
then a cartridge minus powder (Figure 
8) but looking as if it might have held 
a normal charge for that late date. At 
that point it seemed likely that this was 
a short ranye practice round, using a 
light caliber .50 bullet in the caliber .69 
musket. 

Then | happened to find another 
Mefford patent for a “subcaliber artil 
lery projectile” described as “producing 
high velocity for penetrating bunkers 
and other defenses made of timber.’ 
This seemed to indicate a like intent 
for the musket-size load. But then the 
round also shown in Figure 8 was 
found, (The paper has been discolored 
This 


buck-and-ball, of all things! It contains 


by shellac or varnish.) one is 
three buckshot between heavy wads, 
plus a Mefford bullet just like the first 
one. 

This just doesn't add up right, for 
the buck-and-ball load is placed in this 
cartridge inverted, like an Enfield load. 
That 1S, 


bullet, 


the buck are first, then the 


pointing toward the powder 
charge, possibly to preserve a solid base 
for the buckshot. 

Here is another “ordnance mystery” 


still awaiting solution! 


Editor’s Note.—In the article by Colo 
nel Lewis on “Explosive Bullets,” pub 
lished in the May-June 1954 issue of 
Orpnance, he wrote: “The American 


Civil War of 


great stimulus to arms and ammunition 


1861-1865 provided a 


inventors (although) many of the ideas 


then tried out were later forgotten.” 
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The Handley-Page Victor 4-jet crescent-winged bomber, above, is in high-priority production for the Royal Air Force 
It has a loaded cruising speed of 700 m.p.h. at altitudes up to 60,000 feet. The Electric P-1 interceptor-fighter, below 
first British airplane to top the speed of sound in level flight, was put through a heavy testing program (British photos) 
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Stockpiling Know-How 

The article in this issue by Harry 
Erlicher (page 592) is of unusual sig 
nificance, It underscores a weak link in 
our chain of armament preparedness. 
Coming from the pen of an experi 
enced and farseeing industrial execu 
tive of this country, the timeliness and 
cogency of Mr, Erlicher’s frank state 
ment is emphasized and the need for 
some remedial action made more ap 
parent, 

Mr. Erlicher, after nearly 40 years in 
executive assignments with the General 
Electric Company, was until recently 
an adviser to the Army on production 
problems, 

In his trenchant analysis Mr. Erlicher 
stresses a major problem dealing with 
the lack of available skilled workmen 
in the event of another national emer 
gency. 

Experience in recent and distant trou 
bles has left in the minds of those who 
lived and suffered through them the 
deep conviction of the seriousness of the 
current situation. Unless some such ac 
tion as is proposed by Mr. Erlicher is 
taken, grim experience may be re 
peated, 

The problem of an adequate reservoir 
of skilled workmen, especially in the 
making of heavy castings, is universal 
the world over, It is true of Europe 
as well as the United States. 

When one visits major foundries in 
Europe, he is struck by a situation 
similar to the one prevailing here, 
particularly with respect to the pro 
ducers of large castings and forgings. 

Europeans are slightly better off, per 
haps, due to the fact that there is still 
a strong family tradition in the foundry 
business, Children follow in the foot 
steps of their parents and traditionally 
engage in the same kind of work, Fur- 
thermore, foundry practice in Europe 
does not neglect, as we are so fre 
quently inclined to do here, the train 
ing of replacement personnel. 

Add to this the amazing shortage of 
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large casting facilities in the United 
States, particularly when compared with 
European facilities, and the point made 
by Mr. Erlicher is doubly serious, 

The specific problems of facilities 
for heavy castings and the required 
skilled manpower for armament pre 
paredness, as well as for peacetime 
needs, are of first priority. 

It is our considered judgment that 
the Defense Department, and particu 
larly the Office of Defense Mobilization, 
would do well to take Mr. Erlicher’s 
very practical recommendation speedily 


to heart. 


Ordnance Extension Course 


The Ordnance School of the Army 
at Aberdeen Proving Ground, Md., of- 
fers specialist courses in the automotive, 
armament, ammunition, fire-control, 
and supply fields. 

The Parallel Extension Course of 
the Ordnance School now offers seven 
similar courses by correspondence 
which, in the main, parallel the resi 
dent courses having the same title. 

These correspondence courses are of 
fered to nonresident officers, civilian 
employees, and enlisted men of all com 
ponents of the Army. They are free, 
and even the postage is covered by 
franked envelopes. Textbooks and 
necessary equipment are furnished on 
a loan basis to the student. 

Por the first time in Ordnance his 
tory a golden opportunity is offered 
the soldier, through extension-course 
study, to increase his knowledge of the 
doctrine and subjects now taught at 
the Ordnance School. 

With respect to an enlisted man, the 
courses or subcourses he would like to 
receive by mail must be related to, or 
provide training in, his present or pro- 
spective duty assignment. 

If the potential student holds a Re 
serve warrant or commission, the As 
sociate Ordnance Officer courses or sub- 
courses by mail offer a means of in 


creasing his commissioned potential. 





For the successful completion of a 
correspondence course a diploma is 
given, just as in the case of resident 
graduates, Certificates of completion 
are given for finishing up one or more 
of the several subcourses. 

The new policy is a welcome ad- 
vance in military educational procedure. 
The long-time custom of granting di- 
plomas only to those in residence at the 
Ordnance School reacted against the 
earnest secker for improvement who 
could not be spared for assignment to 
the school. 

Army Ordnance has solved this prob 
lem in highly commendable fashion. 
The Parallel Extension Course will pay 
off handsomely in morale increase as 


well as in increased work potential. 


Wingless Missiles 


Charles E. Wilson, Secretary of De 
fense, has given the green light to the 
development of a middle-range wing- 
less missile. 

Such a missile would be supersonic 
and would have the capability of de 
stroying targets more than a thousand 
miles from the firing site. 

The Air Force was given the primary 
rdle in developing the intercontinental 
guided missile. Research and develop 
ment efforts will be pressed to achieve 
this ultimate weapon. These wingless 
missiles may be equipped with atomic 
weapons. 

Mr. Wilson's decision was based on 
recommendations of the Joint Chiefs of 
Staff and apparently put an end to a 
controversy between the Air Force and 
the Army on the issue as to which 
service should develop and control a 
weapon in the thousand-mile range. 

Although the decision favors the Air 
Force, the Army and the Navy will 
work on a weapon in the middle- 
range class. Work will continue at Red- 
stone Arsenal in Alabama where the 
Army has a group of distinguished Ger- 
man scientists carrying on experiments 
in the guided-missile field. 
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One of these developments is the Red 
stone. This missile is reported to have a 
range under 200 miles but is showing 
promise of developing a great deal 
more. 

In the pioneering guided-missile held, 
Mr. Wilson apparently feels that com 
petition between the Air Force and the 
Army and Navy, within limits, is a 


good thing. So say we all! 


Small Business Boosted 


The Defense Department announced 
recently that it is going to give small 
business a chance to supply more of 
what the armed services need. 

An order already has been issued to 
military procurement ofhcers specifically 
designed to reserve more work for small 
firms. 

According to Reuben B. Robertson, 
Jr., Deputy Secretary of Defense, he and 
Defense Secretary Wilson “are going 
all out to work with the Small Busi 
ness Administration and do our job 
together.” 

In concrete terms, the Defense De 
partment has devised the following 3 
point program: 

1. Items that the military needs and 
small business can provide will be re 
served by procurement officers for the 
bidding of little firms whether or not 
a Small Business Administration rep 
resentative is present to look out for 
small companies, 

2. Business will be set aside for 
awarding to a little firm when two or 
more small business suppliers are avail 
able, rather than a larger number of 
little suppliers, as has usually been re 
quired. 

3. Classihed items will be screened 
for potential reservation for small firms. 

During the past two fiscal years, ac 
cording to Small! Business Administra 
tion figures, small business has aver 
aged 19.6 per cent of the defense pro 
curement business. This is a healthy 
sign as long as ability to produce a 
quality product on time and without 
a price differential continues to apply 


as it now does. 


Atomic Warships 
The Navy has ordered two more 
atomic-powered submarines. The sub 


marines are part ot a program which 


January-February 1956 


calls for the construction of eight nu 
clear-driven underwater boats, 

One of the submarines will be an 
attack-type vessel. The other will be a 
radar picket submarine—one that car 
ries special radar equipment for scout 
ing assignments and early warning. 

The Navy has two atomic-powered 
submarines with the fleet—the U.S.S 
NavTILus, commissioned in 1954, and 
the U.S.S. Sea Wore, launched in 1955 

A special effort will be made in the 
immediate future to increase the num 
ber of shipyards capable of designing 
and building atom submarine s. 

The new attack submarine will be 
an improved version of another atom 
powered submarine now under con 
struction. 

Two additional atomic submarines, 
which are part of Navy's current fiscal 
year program, will be built at the Mare 
Island and Portsmouth Naval ship 
yards. Both will be attack type vessels, 

Comes now word that the Navy is 
ready to ask for funds for an atomix 
powered aircraft carrier in fiscal 1957. 
It will be the first of its kind in the 
world. Different in design from the 
Forrestat, the Navy disclosed the pro 
jected warship will be 85,000 tons and 
about 1,000 feet in length. The Forres 
TAL is 60,000 tons but 1,083 feet long. 
The additional displacement will result 
from the increased weight of the re 
actors. There will be a small island and 
a comparatively small stack, It is also 
reported that the new carrier will 


mount guided missiles 


Army Reserve Program 


Wilber M. Brucker, Secretary of the 
Army, declared that the Army is deter 
mined to make a success of the new 
6-month Reserve program on the volun 
tary basis prescribed by Congress. 

Congress placed the 6-month training 
program entirely on a voluntary basis 
despite counterpleas that compulsory 
features and power to draft youths into 
the program were necessary to achieve 
success. The program got off to a slow 
start last October, with only 1,167 men 
reporting to § training centers 

Mr. Brucker has no intentions of ask 
ing Congress tor compulsory provi 
sions. 


“There are going to be no ‘if's’ about 


this program,” he said, “This program 
is going to be predicated upon its be 
ing successful, and we are reasonably 
resolved that it will be. | have not come 
to the place where | believe that in this 
country ot 160,000,000 people there 
arent literally tens of thousands of 
young men who are willing to volun 
teer to do their part to ready themselves 
for military training of this kind 

“The Army is going to proceed upon 
the principle that this can be done. 
There's going to be no sulking about 
ay 

Mr. Brucker reported a total of 
4,224 enlistments under the Reserve 
Forces Act of 1955, broken down as 
follows 

First, 2,718 youths enlisted in units 
of the U. S. Army Reserve. Of these, 
1,673 are high school students who will 
not have to take their 6 months of 
training until they have graduated, or 
reached the age of 20, whichever comes 
first. The other 1,045 in this group 
signed up for immediate training. This 


~\, years in the In 


group will spend 
active Reserve 
Secondly, 1,353 signed up for a total 
Reserve obligation of 6 years, which 
includes two years of active duty 
Thirdly, 153 who had prior service 
enlisted for one full year of active duty 
This will enable them to complete what 
ever Reserve obligation remains in the 
stand-by rather than the ready Reserve 
Mr. Brucker is hopeful the Army 
will get the quota of 90,000 youths for 
the 6-month program by the end of the 


current fiscal year, June 30, 1956 


Automation vs. Red Tape 


The Army has devised a way to as 
sign re place ments to overseas units with 
punch-card machines. The system is ex 
pected to eliminate the need for soldiers 
bound for Europe to stop for processing 
and assignment at replacement depots 

According to present plans, the Over 
seas Replacement Station at Fort Dix, 
N. J., will radio information from elec 
tronic punch-card machines to Army 
headquarters at Heidelberg, Germany 

The European headquarters will use 
the information to determine assign 
ments and relay them back to Fort Dix 
This will enable soldiers to report di 


rectly to their duty stations in Europe 
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The Army claims that the new sys 
tem should save travel time, adminis- 
trative work, and transportation costs. 

On another sector of the red-tape 
gobbledegook front, a special Budget 
Bureau advisory board appealed to 
businessmen to make suggestions for 
improving and simplifying Government 
forms for statistical or other informa 
tion, Businessmen will apply the fol- 
lowing three tests in suggesting im 
provements: 

1. Is the information readily avail- 
able, or would it be more easily avail- 
able if the inquiry were modified in 
form? 

2. Does it appear to duplicate other 
Government requests? 

3. Are the uses to which the informa 
tion is to apply obscure or inappropriate 
on the basis of the respondent’s knowl 
edge of the type of data that can be 
supplied ? 

The former Commission on Organi 
zation of the Executive Branch of Gov- 
ernment, headed by former President 
Herbert Hoover, identified 4,700 forms 
of questionnaires “imposed upon pri- 
vate citizens or business concerns.” It 
said its task force had tried an experi- 
ment with only 328 of these. 

In 75 cases, involving 32 Govern- 
ment agencies, improvements were 
brought about representing an esti- 
mated annual saving of $5,091,800 to 
the Government and $10,183,000 to 
industry, according to the Hoover re- 
port, 

Businessmen are expected to accept 
the Government's invitation to help in 
slashing red tape with maximum alac 
rity. Maybe electronic punch cards will 
help! 


Single Manager Program 

A sharp conflict of opinion has arisen 
over a suitable system for the distribu- 
tion and management of common-use 
commercial-type items in the military 
services, 

The Department of Defense solution 
of this knotty problem is the Single 
Manager Commodity Assignment Pro- 
gram. Thus in the future all food items 
for all services will be under the juris 
diction of the Secretary of the Army 
who is designated as the single manager 
for this commodity area, 
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The assignment encompasses the en- 
tire supply held, from research and de- 
velopment through issue or disposal, 
including cataloging, standardization, 


determination, procure 


requirements 
ment, production, inspection, storage, 
distribution, transportation, and main 
tenance. 

According to Department of Defense 
spokesmen, the new program provides 
centralized control, eliminates duplica 
tion, makes interservice supply auto 
matic, and ensures the effective utiliza 
tion of stocks, services, and necessary 
facilities. 

The new Department of Defense pro- 
gram is under fire from the Chamber 
of Commerce of the United States 
which has asked Defense Secretary Wil 
son to adopt the Hoover Commission 
recommendations establishing civilian 
control over the business aspects of sup 
ply and service activities of the armed 
forces. 

The Chamber endorsed the Hoover 
recommendation for a single civilian 
agency, directly responsible to the Sec 
retary of Defense, to manage the pro 
curement, storage, and distribution of 
items used by all three armed services, 
such as food, clothing, fuel, and medical 
supplies. 

The Chamber said the single-mana- 
ger plan, as a substitute for the Hoover 
program, is “doomed to failure.” The 
business organization pointed out that 
the Defense Department plan would set 
up “a multiplicity of separate organiza- 
tions (single managers) within the mili 
tary departments” which are already 
“so complex and unwieldy.” 

The Defense Department plan, ac 
cording to the Chamber, represents 
“nothing more than another attempt to 
attain through compromise and patch- 
work an objective which can be achieved 
only through a more courageous ap- 
proach to the problem.” 

The overriding virtue of the Hoover 
plan, the Chamber said, is that it would 
make possible the necessary degree of 
codrdination and integration of supply 
activities, thus eliminating interservice 
jealousies which lead to confusion and 
waste. 

The Defense Department has crossed 
the Rubicon by assigning jurisdiction 
over food for all services to thé Army. 





The actual operation of the plan will 
be carefully studied and the results re- 
ported in due course. 

There remains, however you look at 
it, the ironclad fact proved by history 
from the beginning that the fighter on 
land, sea, and in the air must control 
his own destiny in battle. And no one 
except the fighting man in uniform— 
under constitutional civilian control— 
can be asked to win victory if he does 
not have complete authority and _re- 
sponsibility for the essentials of his life 
—his food, his fuel, his raiment, his 


health, and his weapons! 


Peacetime Rockets 


Mail and special cargo will be sent, 
in a few years, from New York to San 
Francisco in an hour or less with 
rockets! 

Jet planes to be delivered in 1960 
may be as obsolete for certain aspects 
of intercontinental flight as the jet is 
making the piston-engined airplane ob- 
solescent!! 

Harry F. Guggenheim, a national 
leader in the jet propulsion field, re 
cently presented the basis of these inter- 
esting forecasts to the American Rocket 
Society: 

“The new jet planes with speeds of 
500 to 600 miles per hour must com- 
pete with rockets flying 3,000 miles or 
over per hour. The cost of operation 
and construction of jet planes for mail 
and special cargo will be prohibitive 
compared with that of the rocket. 

“Why, for example, pay for the cost 
of fuel for transporting each pound of 
mail by airplane a distance of 5,000 
miles when by rocket you only have to 
pay for the cost of fuel for a distance 
of, say, go miles—6o up to altitude and 
maybe 30 or more decelerating on the 
way down? For the rest of the 5,000 
miles you can coast along in the iono 
sphere without fuel.” 

As an added argument, Mr. Guggen- 
heim remarked that the cost of a mail- 
carrying rocket “should be only a frac- 
tional part of that of the modern jet 
passenger carrier.” Could it be that the 
current increase in mail rates will be 
countermanded by rocketry? If so, it 
would be but one more proof that 
armament progress effects directly the 
advancements of peace! 
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The Price of Peace 


An Editorial 


HE recent collapse of the Geneva Conference, in 


the United States, 


which the foreign ministers of 

Britain, France, and the Soviet Union participated, is 
somewhat discouraging but not unexpected. No agreement 
was reached on disarmament, which had second place on 
the agenda. 

All four delegations agreed on the need for disarmament 
in both nuclear and orthodox fields. But they could not agree 
on the methods whereby this goal could be attained. 

The Soviet Union called for vague moral pledges against 
war and for disarmament. The Western powers said that 
practical and workable controls and inspection should come 
first. What now? 

No progress has been made by diplomacy that is visible 
to the naked eye. For us the only remaining alternative is 
that we keep our national-defense strength equal to all the 
tasks we have assumed around the world, These commit 
ments are not only global in character but substantial in 
detail. 

Our position was well expressed recently by Whitley C. 
Collins, president of Northrop Aircraft. Mr. Collins’ major 
thesis was that the character of future war makes it impera 
tive that our country be well armed until there is no longer 
any threat of conflict. He warned that in the two previous 
major wars the productive capacity of American industry 
had swung the balance. The next time, however, “war's new 
character makes possible the sudden death of nations”—a 
direct reference to the new atomic and hydrogen weapons. 

“This means,” Mr. Collins said, “that if we ever fight 
again, we will do it with a club that we have in our hand 


at the time war breaks out.” 


CCORDING to Charles E, Wilson, Secretary of Defense, 

the failure of the Geneva Conference will have little or no 
impact on our defense program. There has been some specu 
lation in Washington that the failure to reach any tangible 
agreements at Geneva might cause a spurt in defense pro 
duction. 

Mr. Wilson quieted these speculations by reafirming his 
intention of maintaining defense spending for the fiscal years 
1956 and 1957 at the estimated level of $35,000,000,000, De 
fense spending will have to be accelerated, There are au 
thentic indications that it will be! 

These observations lead us immediately to the heart of the 
matter, to the core and mainspring of current government 
policy that seems, at first glance, to express a blatant contra 
diction. 

We talk disarmament, but defense spending continues in 
high gear. Are we guilty of some clever double-talk? Is it 
possible to reconcile the armament-disarmament paradox? 

First of all, we have the evidence of American intent in 
President Eisenhower's proposals in which our government 


expressed its firm determination to keep disarmament on the 


agenda of future conversations. The crack-up of the Geneva 
desire to work out 


Soviet 


spirit does not in the least alter our 


a mutually satisfactory agreement with the Union 

In recent months Harold E, Stassen, Special Assistant to 
the President for Disarmament, has asked a number of dis 
tinguished Army-Navy-Air officers to help him in his task of 
getting the facts concerning a possible limitation of arma 
ments, 

Chairman of the group will be Lieut. Gen, James H. Doo 
little. Vice Adm. Oswald S. Colclough will represent the 
Navy, while Gen. Walter B. Smith will direct the Army ad 
visory group. The high character and rich experience of these 
world-famous air-naval-military experts is a sure guarantee 
of the integrity and utter seriousness of our disarmament 


intentions, 


N specific terms, we are willing to discuss aérial inspec 
tion of military bases in our own country, provided that 
other countries will consent to the aérial inspection of their 
homeland bases. We are also willing to discuss aérial inspec 
tion of our bases overseas, provided other powers will con 
sent to the aérial inspection of the forces beyond their frontiers 

The purpose of this mutual inspection program is to pre 
vent a massive surprise attack by one power on another, but 
thus far none of these devices has been agreed upon, 

Under these obdurate circumstances we have no other 
alternative but to continue our defense preparations accord 
ing to schedule. Our basic philosophy in this vital matter has 
been well expressed by the Hon. Donald A. Quarles, Secre 
tary of the Air Force. 

“The road to peace and disarmament,” he said, “is long 
and tortuous. Meanwhile we must maintain our strength at 
the ready. In fact, the best likelihood for continued world 
peace is our maintenance of a truly decisive air force—a con 


dition under which an aggressor will know beyond the 


shadow of a doubt that we possess the certain capability of 
destroying him if he should attack us. 
“If the potential aggressor should acquire the capability 


attack,’ Mr 


“we would be no less secure so long as we maintain the 


to launch a destructive atomic Quarles added 
power to retaliate decisively. This proposition creates a stale 
mate through deterrent strength, which | believe is, para 


doxically, our best hope of peace.” 


E are willing to disarm if all other powers will disarm 
By remaining strong, until a mutually satisfactory pro 
gram is worked out, we are making an effective contribution 
to world peace. Peace by paradox is not a new idea. Centuries 
ago it was expressed in the motto of the Artillery Company 
of London: “Arms are the props of peace.’ 
And, centuries before that, Tacitus wrote: “The peace of 


nations cannot be secured without arms, nor arms without 


pay, nor pay without taxes.” 














Cleveland Post Honors Secretary of 
the Treasury George M. Humphrey 


The Cleveland Post honored Secretary 
of the Humphrey, 
a Clevelander and president of 
the M. A 


dinner on Monday 


Ireasury George M 
former 
Hanna Company, at its annual 
November 7, 1955. Also 


Adm Hus 


president of the American Ord 


honored was Vice George F 
sey, Jr., 
nance Association, who delivered the prin 
More than 600 


and guests attended the affair, held in the 


cipal address members 
grand ballroom of the Hotel Statler 


Among the distinguished guests at the 


speakers’ table were the Hon. Frank J 
Lausche, Governor of the State of Ohio; 
Hon, George H. Bender, United States 
Senator from Ohio; Hon, Anthony J 


Celebrezze, Mayor of Cleveland; and 
Hon. H,. Chapman Rose, Under Secretary 
of the 


To Secretary Humphrey went the As 


lreasury 


sociation’s General Benedict Crowell Gold 
Medal for distinguished service in behalf 
of the security of the Nation and the peace 
of the Presenting the medal to 
Mr. Humphrey was Albert J. Weather 
president of the Weatherhead 


world 


head, Jr., 
Company and president of the Cleveland 
Post 
part 


The accompanying citation read in 


“George M. Humphrey, Clevelander, 


lawyer, industrialist, statesman, and hu 


manitarian, at a time when most men 


rightfully contemplate a lightening of their 
executive burdens, willingly accepted the 


complex responsibilities of one of the 





country's highest offices and has performed 


the duties thereof with brilliance, grace, 


and a profound sense of the dignity of 


man. In presenting this symbol of our 


admiration and affection, we salute one 
a fellow 


Nation is 


of the great men of our times 


citizen of whom the entire 


proud,” 

In accepting the Crowell Medal, Mr 
Humphrey declared \ sound monetary 
system is essential to the incentive system 


which makes America a free country. A 


poor financial structure would depreciate 
values and destroy incentive on one hand 
as surely as high taxes would do it on 
the other.” 

Governor Lausche stated that in his 


opinion Mr. Humphrey would go down 


in history as one of the great Secretaries 
of the 


a proclamation making Monday, Novem 


Treasury. Mayor Celebrezze issued 


ber 7th, “George M. Humphrey Day.” 
The invocation was pronounced by Maj 
Thurman H. Tobias, chaplain of the 37th 
Infantry National Guard 
J. E. Trainer, executive vice-president of 
Tire & 
vice-president of the Cleve 
Admiral 


Present Day 


Division, Ohio 


the Firestone Rubber Company, 
Akron, and 
Post, introduced 
who discussed “The 


and Needs of the 
He described the workings 


Hussey 
Aims 


Ordnance 


land 


American 
Association.” 
of the Association and the support which 
its 38,000 members render to the ordnance 


facilities of the Government 


At Cleveland Post dinner were, left to right facing camera, A. J. Weatherhead, Jr., 
Post president; Maj. J. W. Beckett, chief, Cleveland District, U.S.M.C.; Secretary 
of the Treasury George M. Humphrey; Hon. Frank J. Lausche, Governor of Ohio; 
Capt. N. S. Gilchrist, U. 8. Navy; Hon, A. J. Celebrezze, Mayor of Cleveland; Vice 
Adm. George F. Hussey, Jr. (partially hidden), A.O.A. president; Rear Adm. Frank 


A. Leamy, 9th District, U. S. Coast Guard; 


and J. E. 


Trainer, vice-president 


of the Cleveland Post. More than 600 members and guests attended the affair. 
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ASSOCIATION AFFAIRS 


Post 
Hotel 


Lone Star 
Baker 


@ AT DALLAS.—The 


held its fall meeting at the 


on September 27, 1955. There was a larg: 
crowd on hand led by Post President 
I N Palley to welcome the guest of 
honor, Vice Adm. A. K. Doyle, Com 


mander of the Naval Air Training Com- 
mand 

After a reception and dinner in the 
lerrace Admiral 
“Future Development of Naval Air De 
fense.” The 
though the 


the sea, has not 


Roon Dovl spoke on 
Admiral pointed out that al 
Navy's mission, command of 
changed, the necessary 
weapons are undergoing constant develop 
ment 

The Admiral told of the 


underwater 


Navy's latest 
forecast ever 


striking 


ordnance and 


improving power of our carrier 
forces 


guided-missile cruisers as 


soon to be imple mented witl 


well as faster 


and longer-range aircraft. 





e AT ALBUQUERQUE.—The A.O.A. 
members in the Albuquerque area have 


enjoyed a tremendous growth since the 


Chapter was formed as a part of the 
Rocky Mountain Post. Under the able 
leadership of Col. C. F. H. Begg, Chap 
Ww. W 


Snodgrass, and many other enthusi 


ter president, Rear Adm Juvenal, 
ie 
astic ordnancemen, membership has soared 
from the original 40 to over 150 and con 
tinues to climb 

The Albuquerque Chapter was officially 
Post of the Asso 
1955. After 


of continuous effort a pe 


designated the newest 
ciation, effective November 1 


several months 


tition with more than the required 100 
signatures was forwarded to A.O.A 
headquarter it Washington. The officers 


and directors of the Chapter are officiating 


in the Post until elections are held at the 


next meeting 
The last 


meeting of members as a 


Chapter was held on October 6, 1955, 
with a dinner at the Kirtland Air Force 
tase Club. The principal speaker was 


Col. A. W. Carney, chief of the Technical 


Operations Division, Air Force Special 
Weapons Center, Kirtland Air Force 
fase, who presented a most impressive 
talk on “National Policy and Air Force 


Strategy.” 
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Association Affairs Posts and Chapters 
@ AT ST. LOUIS.—The local Post spon of many sciences and the wide variations siding officer, E. D. Doherty, Post presi 
sored an informal afternoon meeting of of equipment needed in the development dent, mtroduced Dr. C. G. Suits, vice 
industrial representatives and armed of nuclear plants for power and propul president and director of researc Gen 
forces mobilization planners at the Park sion. It was an impressive array of the eral Electric Company. Dr. Suits gave ar 
Plaza Hotel, St. Louis, on October 7, paraphernalia required to utilize nuc lear excellent up-to-the-minute talk on the 
1955 energy for peacetime uses relationship between industrial research 
The Army, Navy, and Air Force were After a reception and dinner the pre and the national defense 


represented respectively by Col. William 





A. Evans, deputy chief of the St. Louis 
Ordnance District; Comdr. L. T. Wood 


Tacit ee ee reas. New York Post Visits Military Academy, 


Training Station, Lambert Field, St 
oneal pellet abe tm Raney Also Holds Dinner for Life Members 


fice. Colonels Evans and Dolan reported 





on the efforts expended by their offices in New York Post members enjoyed the nance, who were assembled in New Yor 
connection with mobilization planning and hospitality of the Military Academy at at the time for the semiannual conference 
their layaway plans and presented the West Point on Saturday, September 25 of the Ordnance district chiefs, a at 
current procurement picture in their area 1955. Lieut. Gen. Blackshear M. Brya tended as guests of the Post. The add 
[he meeting adjourned at 5:30 p.m Superintendent of the Academy) of the evening was delivered by Maj. Get 
after a question-and-answer period fol Under the leader f Ma ‘a John Bruce Medan Assistant Chief of 
lowing the presentations R. L. Maxwell, Post president, over 900 Ordnance 
including member them famille ard Seated with General Maxwell at the 
friends. journeved to West Point by bus head table at the dinner in addition to 
where in the forenoon they were treated Generals Cummings and Medars were 


e AT PORT CLINTON, OHIO.—The 
Michigan Post turned out 400 strong for 
a day of demonstrations and exhibits at 
the Erie Ordnance Depot on October 12, 
1955 

The members arrived by train in the 
forenoon in time to inspect the shops and 
storage area of the depot where the proof 
inspection and packaging of ordnance 
equipment were of special interest. At 
luncheon, Post President James K. Fulks 
welcomed the crowd and spoke briefly on 
the importance of close industry-ordnance 
relations as evidenced by the Post meet 
ing 

On the firing front the depot personnel 
demonstrated the entire family of weap 
ons including a large fieldpiece that 
lobbed shells fourteen miles out into 


Lake Erie. Most interesting among the 





weapons was a rapid-fire aircraft can 


Maj. Gen. Russell L. Maxwell, left, president of the New York Post, visits with 
Lieut. Gen. Blackshear M. Bryan, Superintendent of the U. 5. Military Academy 


non developed by Ford Motor Company 
and now in production at the Pontiac 


Division of General Motors Corporatior 





The return trip enabled many old friend to a tour of the points of mterest under the following V ice Adm (,eorge k 
to assemble for discussions during the re the guidance of officers of the West Poimt Hussey, Jr president, American Or 
freshment hour where they were in highest staff nance Association Maj. (et I P 
praise of the excellent program arranged \fter luncheon at Smith Rink the party Mechling, commander, Air Fores rma 
by Col. Elmer W. Krubbs, commanding viewed the Cadet Corps on parade and ment Center, Eglin Air Force Base; Brig 
officer of Erie Ordnance Depot, and his proceeded to Michie Stadium to watcl (set Norma | Ram se former com 
personnel West Pom opening football game Here maming general of Picatim ind Roch 

the Black Knights of the Hudsor howed | und = Arsena Lo | I M ct 
their great power umping Furmas chief, New York Ordnance District. Cs 
University of South Carolina losepl Pets no. Ordnance Officer 
On September 271! mider the chair First Army oseph I Auer, vice-pre 
e AT SCHENECTADY. The Capital manship of General Maxwel a reception dent, New York Post | arne I Mart 
Cities Post met at the Edison Club on and dinner for life members of the Post ind, president, Rocky Mountais Der 
October 10, 1955, for the first gathering were held at the erat Astor Hotel ver) Post; Henr T. Luria, vice-pre 
of the season Prior to the dinner meet New York City lent, New York Post: Like iV teart 
ing the members and guests toured the The senior officer f the Ordnance lirector, Ne York Post: ( le 4 
General Electric Atomic Laboratory, “The Corps of the Army, headed by Maj. Get Codd, executive vice-president, America 
Knolls,” where they saw the application Emerson L. Cummings, Chief of Ord Ordnance Association, Wa gton. DD. ¢ 
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e AT EGLIN AIR FORCE BASE.— 
The first meeting of the season for the 
Florida Post was conducted as Valparaiso, 
Fla., on October 12, 1955 

C. R 
Department, Scientific 


sriggs, manager, Administrative 
Laboratory, Ford 
Motor Company, the guest speaker, out- 
elements of research in 
his organization. His talk was skillfully 
implemented with a 20-minute film show- 


lined the major 


ing the phases of fundamental research 
undertaken at the Ford Scientific Labora- 


tory. 


e AT LOS ANGELES.— Members of the 
Los Angeles Post with Vice Adm. George 
Fr, Hussey, Jr., 
\.0.A., as guest of honor, joined other 


national president of the 


men of industry in Southern California 
and officers of the armed services to visit 
Tire & Rubber Company 
plant at Los Angeles on October 14th 


Under the guidance of Leonard K. Fire 


the Firestone 


stone, the party toured the manufacturing 
and assembly shops of the plant, concen 
trating oa the area where this company 
is assembling and packaging the Corporal 
missile 

Following this interesting visit the 
members adjourned to the California Club 
for dinner where R. C. Geffs, Post presi 
dent, presided and Admiral Hussey spoke 
briefly on the American Ordnance Asso 
ciation and discussed the field of stand 
ardization in the guided missile produc- 


tion program 


Y.—The 
Post 


e AT BINGHAMTON, N. 
rri-Cities Chapter of the Empire 
opened its season with a dinner meeting 
on October 27, 1955, at the American 
Legion Club House. Over sixty members 
were on hand to welcome Lieut. Col, Har 
old T. Neal of the Plans and Programs 
Division, Rome Air Development Center, 
Griffiss Air Force Base. The guest of 
honor was introduced by John H, Bou 
man, Chapter chairman 

Colonel Neal chose for the subject of 
his remarks “What Industry Should Ex 
pect from the Government Research and 
Agencies and What 
Industry.” He 


Development Gov 


ernment Expects from 


pointed to the essential combination of 
qualified scientific manpower in industry 
funds 


as the bright hope 


with the large available in the 
Defense Department 
for keeping our armament up to date 

It was an excellent address from an 
officer who has had great experience in 
the field and was found extremely inter 
esting and instructive by all the members 


present 
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At San Francisco Post meeting were, left to right: Brig. Gen. L. J. Rumaggi, Sixth 
Army; Maj. Gen. R. H. Pepper, U.S.M.C., Pacific; Lieut. Gen. E. R. Quesada, U.S.A.F., 
Ret.; Brig. Gen. Monro MacCloskey, U.S.A.P., 28th Air Division; Vice Adm. F. S. 
Low, U.S.N., Western Sea Frontier; and L. S. Fletcher, San Francisco Post president. 


San Francisco Post Hears Talk on 
Missiles by Lieut. Gen. E. R. Quesada 


rhe San Post held its fall 
luncheon meeting at the Fairmont Hotel 


300 members and 


Francisco 


on November 3rd. Over 


guests assembled to welcome the guest of 


honor, Lieut. Gen, | R. Quesada 


U.S.A.F., Ret 
Post Fletcher 


hotel's 


President Lawrence 5S 


presided at the meeting in the 


Venetian Room. He introduced General 


Quesada, a veteran Air Force officer, to 


the audience which included top-ranking 
military officials and industrial leaders 
General Quesada in his talk on “Today 
and Tomorrow in Missiles” warned against 
sacrificing reliability of the Nation's weap 


ons on the altar of the “almighty dollar.” 


“It is terrible to engage the enemy in 


combat and have your weapons fail,” he 
years of 


“We 


be more than casually conscious about the 


recalled from his twenty-seven 


experience with the Air Force must 


element of reliability; it is the most im 


portant element of development today.’ 


General Quesada termed missiles not 


fantastic but weapons accepted as a nor 


mal element of our national-defense in 


ventory today. Tomorrow's weapons will 


be vastly more complex, he said 


He urged Americans to examine their 
production of scientific genius in the light 
of America’s 


reason to copy the Soviet system of pro 


needs and said we had no 





“Great Creator, who raised this 
land between two oceans and then, 
for centuries after the birth of 
man, hid it from human eyes, help 
us to appreciate those who finally 
came to see and value it, not for 
its gold aud hides, not for its crops, 
not as a dumping ground for hu- 
man misfits, but rather as a stable 
home for those who would live for 
an ennobling freedom. 

“Life, liberty, and the pursuit of 
happiness are goals worthy of the 
most exalted human endeavor, but 
they are achieved only by those of 
virtuous character, who see with 
clarity that which is nigh and that 
which is still afar off. Endue us 
with a sound purpose. Graft in our 
hearts a love of the truth. Estab- 
lish our moral and spiritual con- 
victions on attitudes that have been 
tested in the balances of time and 
not found wanting. 

“When there is manifest a tend- 
ency to humor ideas that are out- 





PRAYER FOR ORDNANCEMEN 


moded and appropriate methods 
that enslave, may we be awak- 
ened by the lessons of the past. 
Strengthen our spiritual backbones 
that we may stand, as individuals 
and as a nation, erect and honest 
and unafraid. Support us in the 
practice of a fine integrity and a 
patient fortitude, as those who shy 
at no hard task or evade a difficult 
assignment. Emancipate us from 
irresponsible attitudes and actions 
that fetter. Vouchsafe to us a firm 
grasp of the right and the vigilance 
and dauntless courage to defend it. 

“Inspire us to seek, above all 
else, Thy honor and glory. Fashion 
us into a people glad to do Thy 
will. Then, at long last, may we, in 
some humble way, merit the mark 
of Thy approval. Through Jesus 
Christ our Lord. Amen.”—Trv 
Very Rev. N. R. H. Moor, Dean of 
Trimity Cathedral, Pittsburgh, at Pitts 
burgh Post Meeting, November 21 
1955. 
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ducing scientists. He lauded American big 
business for spending millions yearly on 
developing the reservoir of scientific 
knowledge and suggested that little busi 
ness could lend a hand 

Other Post officials and guests at the 
speakers’ table included: Lieut. Gen. Le 
Roy Lutes, vice-president, Mansfield Tire 
& Rubber Company, Oakland, Calif 
J. M. Hait, vice-president, Food Machin 
ery & Chemical Corporation, San Jose 
Calif.; Brig. Gen. L. J. Rumaggi, chief 
of staff, Headquarters, Sixth Army: B. ¢ 
Heacock, chief, San Francisco Ordnance 
District; Vice Adm. F. S. Low, Com 
mander, Western Sea Frontier, U. 5S 
Naval Base, Treasure Island, Calif.; A. B 
Layton, vice-president, Crown-Zellerbach 
Corporation, San Francisco; Dean Witter, 
Dean Witter and Company, San Fran 
cisco 

Also at the speakers’ table were: Maj 
Gen. R. H. Pepper, Commanding Gen 
eral, Department of the Pacific, U. S. Ma 
rine Corps; Norman R. Sutherland, presi 
dent, Pacific Gas & Electric Company, 
San Francisco trig. Gen. Monro Mac 
Cioskey, commanding the 28th Air Divi 
sion ( Defense), Hamilton Air Force Base 
Calif.; William E. Butts, president, Gen 
eral Metals Corporation, San Francisco 
and Col. Calvin A. Heath, Commanding 


officer, San Francisco Ordnance District 





e AT ROME, N. Y.—Members of the 
Syracuse-Central New York Chapter of 
the Empire Post assembled at Griffiss Air 
Force Base for their annual meeting on 
November 15th. Through the courtesy of 
srig. Gen. A. R. Maxwell, commander 
of the Rome Air Force Depot at the Air 
Force Base, the members assembled at 
the Officers’ Club for dinner 

Presiding at the meeting was Paul I 
Christensen, Chapter chairman who called 
upon John L. Collins to present the nomi 
nations for officers and directors for the 
coming year. The nominations were unani- 
mously accepted and included Brig. Gen 
T. C. Rives of General Electric Company 
for president; William J. During of Pre- 
cision Castings, Inc., first vice-president ; 
Gustav F Watters Niagara Mohawk 
Power Corporation, second vice-president ; 
and Gwyn Thomas, Manufacturers’ Asso 
ciation of Syracuse, secretary-treasurer 

General Maxwell described the numer- 
ous activities that take place at Griffiss 
Air Force Base and then invited the mem 
bers to adjourn to the alert hangars 
Here he directed a simulated scramble of 
the F94C Starfires that showed the celer 
ity with which this integral part of our 


air defenses can leap into action 
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Five Hundred Members and Guests Hear 
General Bolte Address Pittsburgh Post 


An array of industrial and mulitary progress of the A.O.A., congratulating 
talent, unsurpassed in the annals of the the Pittsburgh Post on its growth an 
Ordnance \ssociatior Vas present at operations \dnura Hussey presented a 
Pittsburgh on November 21, 1955, when scroll of appreciation to Alexander |! 
Gen. Charles L. Bolte ACF Industri Walker, chairman of the board, National 
Ir addressed the Pittsburgh Post or Supply Company, tor his successful lead 

The Contribution of American Industry ership of the Post during | tenure a 
to the Armed Forces More than 500 president 
leaders of the mdustrial community of (seneral Bolte escribed telling 
the steel capital were on hand to greet phrases the umportance of the Army Get 
the general and the other outstanding eral Staff and its contributions to sta 
guests. William K. Fitch, president of the Imlity im policy and management of mil 
Post and chairman of Dravo Corporatior tary operatio and plas General Lolte 


was chairman of the meeting was Vice Clnef of Staff under Get Mat 


Benjamin | Fairl chairman of thew B. Ridgway, who was present at t 
the executive advisory committe, United meeting and who was recently elect ‘ 
States Steel Corporation and a director irector of the Pittsburgh Post 
of the Ordnance Association, was toast The mvocation at the meeting was giver 
master. He paid glowing tribute to th by the Very Rev. N. R. H. Moor, 1.D 
importance of the work bemg done by lea f Trinity Cathedral, Pittsburgh 
the \ssociatior ‘ hep n page 626 

Vice Adm. George |! Hussey Ir Ma Woilliar Rial, Ir ecretary of 
president of the Association and managing the Post. wa charge of the general ar 
director of the American Standards Asso rangements and was congratulated i 
ciation, presented greetings from the na ides tor the perfection wit! hive eta 
tional organization and reported on tiv ft the huge gathering were carri 





Secretary Brucker Is Guest of Honor 
at Meeting of the Washington Post 


At their luncheon meeting on October bers and guests gathered in the grand 
20, 19 the Washington Post had as its ballroon to greet ecretary hrucker 
guest of honor the Hon, Wilber M George M. Riveire, Post president, as pre 
Brucker secretary of the Army The iding otheer first called upon Paul Hick 
occasion was noteworthy also in that the man to give the ceremonial reading of the 
members met for the first time at the preamble of the A.O.A. constitution. Mr 
Army-Navy Country Club in near-by Vir Riveire the mtroduced the distinguished 
ginia guest ind presented Secretary Brucker 

After refreshments on the balcony to the audience 
overlooking the golf course and luncheon Mr. Brucker praised the important work 
in the maim dimming room, about 250 mem of the American Ordnance Association in 





Th 
mg) xe. 


4 


At Washington Post luncheon were, left to right, Brig. Gen. J. P. Newberry, As- 
sistant for Logistic Plans, U.S.A.P.; Vice Adm. Murray Royar, Chief of Naval 
Material; Secretary of the Army Wilber M. Brucker; G. M. Riveire, Post presi- 
dent; Assistant Defense Secretary T. P. Pike; Assistant Secretary of the Army 
Frank H. Higgins; and Maj. Gen. E. L. Cummings, Chief of Army Ordnance 
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encouraging the close cooperation of in 
dustry and the ordnance activities of the 
armed services. He then warned against 
cutbacks in the ceaseless search for new 
and more effective weapons and at the 
same time pointed out that the Army 
would never drop its present weapons of 
proven worth for new weapons until they 
had been thoroughly tried 

Other distinguished guests at the speak 
ers’ table were the Hon, Thomas P. Pike 
Assistant Secretary of Defense Supply 
and Logistics; Hon. Frank H. Higgins, 
Assistant Secretary of the Army; Maj 
Gen, E. L. Cummings, Chief of Army Ord 
nance; and Brig. Gen. James P. New 
berry, U.S.A.F., Assistant for Logistic 
Plan 

Ihe Washington Post had another 
memorable meeting at the Army-Navy 
Country Club in November, Dr. Frank K 
Pittman, deputy director Division of 
Civilian Application, Atomic Energy Com 
mission, was the principal speaker, The 
large and enthusiastic audience in at 
tendance taxed the facilities of the club 

Dr, Pittman spoke on current phases 
of the atomic-energy program with par 
ticular emphasis on power reactors and 
various applications in the agricultural, 
medicinal, and armament fields 

(seorge Riveire, president of the Post 
presided On hand to meet member 
were other officers of the Post: Franklin 
B. Reybold, first vice-president leo 
Products, Ine.; W. J. Sears, second vice 
president, Rubber Manufacturers’ Asso 
ciation; and Stewart L. Magee, secre 
tary-treasurer, United States Steel Corpo 


ration 


e HARRY L. ERLICHER, a member 
of the American Ordnance Association for 
many years and a past vice-president of 
the General Electric Company who has 
been serving his country recently as Spe 
cial Assistant to the Secretary of the 
Army for Logistics, has relinquished his 
duties in Washington and returned to his 
home in Schenectady 

Although the Washington Post and 
4.0.A. headquarters will miss his cheer 
ful codperation and wise counsel, our 
members in the Capital Cities Post stand 
to gain as Mr. Erlicher has always been 
a staunch supporter in all the affairs of 
the A.O.A. All members of the Associa 
tion in Washington will miss their ener 
getic friend, but look forward to visiting 
with him in New York and wish him the 


greatest success for the future. 
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Members of the Yankee Post Hold AIl- 
Day Outing at Fort Devens, Mass. 


The Yankee Post held an all-day out R. 1. The new officers and directors ar 
ing and its annual fall meeting at Fort show! the Annual Directory which a¢ 
Devens, Mass. Members and guests ar companies this issue of OxpNANCI 
rived by bus at 12:30 p.m. for a tour of Mr. Fain then introduced the guest 
the area and inspection of many interest- speaker, Lieut. Col. Thomas Gordon, 





Yankee Post members inspect 4.2-inch mortar at Fort Devens, Mass., left to right: C. B. 
Weeks, Post president; Maj. Gen. E. B. Gjelsteen, commanding general, Fort Devens; 
J. S. Pfeil, chief, Boston Ordnance District; J. K. Ames, Portland, Me.; Gen. James 
McManmon, U.S.A.P., Ret.; Col. J. H. Martin, 74th Regimental Combat Team. 


ing exhibits including Nike missiles, re Headquarter Fort Devens. Colonel Gor 
coilless rifles, mortars, and other types of don gave an especially interesting account 
weapons of the activities and history of Fort 
All hands then assembled to witness a Devens and described its close relationship 
live-weapons demonstration staged by the ind coéperation with the New England 
74th Regimental Combat Tean mader the community 
command of Col. J, H. Martin (jsuests at the head table in additior 
Over 300 members and guest then to the new officers and director vere 
gathered at the Officers’ Club where, after Maj. Gen. | B. Gjelsteen. commanding 
a reception and dinner, the result of the general, Fort Devens: John S. Pfeil, chief 


balloting for election of officers was an of the Boston Ordnance District: John K 


nounced by Post President Charles B Ames, Portland, Maine: Gen. James Me 
Weeks who then turned the chair over to Manmon, Boston, U.S.A.1I Ret and 
the new president, M. Edgar Fain, a part Col. Julian H. Martin, commanding offi 
ner in Tower Iron Works of Providence, cer of the 74th Regimental Combat Team 





Quad Cities-lowa Post Holds Meeting 
with lowa-Illinois Chapter, A.S.M.E. 


The Quad Cities-lowa Post conducted Col. A. R. Cyr. commanding officer of 
its fall meeting at Rock Island Arsenal Rock Island Arsenal 
on October 14, 1955, jointly with the In his welcoming address Colonel Cyr 
lowa-I}linois Chapter of the Americar praised the work of the Post and noted 
Society of Mechanical Engineers that his personnel were extremely inter 
The early arrivals were treated to ar ested in the work of both the A.O.A. a 
inspection tour of the arsenal shops and a the A.S.M.I Paul Willian of the 
visit to the museum. After the receptior 4.S.M.E. expressed his gratification over 
and dinner, the meeting was called to this joint meeting in celebration of Engi 
order by the presiding officer, Maurice neering Week 
4. Fraher, Post president, who introduced Mr. Fraher outlined the Americas 
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Ordnance Association's program for 1956, 
including a campaign to emphasize emer 
gency plant defense and civil defense. On 
from 


Post 


satisfactory 





basis of a report 


e treasurer, it was agreed that the 
make a concerted effort to stress A.O.A 
activities in the industrial cities outside 
of the Quad Cities area 

The principal speaker of the evening 
Col. A. K. Sibley, “National 


Security in the Nuclear Age.” In a sim 
of the 


spoke on 


plifed presentation physics of the 


atomic and hydrogen bombs, he empha 


sized the increased destructive power that 


makes it important to prepare effective 


defensive measures. He concluded with a 


plea for national vigilance and strengt! 





OVER 200 MEMBERS ATTEND 
TECHNICAL SESSION AND 
ANNUAL DINNER OF THE 
CINCINNATI POST, A.O.A. 


The annual meeting of the Cincinnati 


Post on November 16th was one 


most successful ever conducted. The after 


noon technical session devoted to discus 


sions of nuclear problems was attended 


by over 200 members. Three excellent 


papers were presented. Col. Lennard ¢ 


Sorensen, deputy chief of the Cincinnati 
Ordnance 


Cincinnati 


District and secretary of the 


Post, acted as chairman, i 


troduced the speakers, and monitored the 
discussion period 


Gen J \ 


general of Picatinny 


Brig Barclay, commanding 


Arsenal gave a com 
plete analysis of the defense organization 


for nuclear activities with particular em 
participation 
McCulloug! special 
projects, Monsant 
Louis, Mo 


up to-date on the 


phasis on ordnance 
Dr. ¢ 


atomic and 


Rogers 
nuclear 
Chemical Company, St 
brought the audience 
peacetime application of atomic energy 
H. E. Dodge, III 
ment department, General 
Schenectady, N. ¥ 
Accepts the 


atomic power equip 
Electric Com 
discussed the 


Atomic 


pany, 
subject, “Industry 
Challenge.” 

At the 
Alms Hotel 


the Post 


evening dinner meeting in the 


John D. O’Brien, president of 


presided. The invocation was 


given by the Rev George Connolly, As 
Diocese of 


Vincent 


Catholic Charities 

Cincinnati Gen. T. K 
staff national A.O.A. head 
quarters, read the preamble to the A.O.A 
established 


sistant for 
Brig 


consultant 


according to the 


AOA 


constitution 


custom followed at all Post and 
( hapter meetings 
otheer mtro 


table 


After dinner the presiding 


duced the guests at the speakers 


Fred \V 
Post 


Geier, a director of the Cincinnati 
citation accompanying the 


Harrison Medal 


read the 


award of the Charles L 
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to the guest of honor, Dr. Edward Teller versity of California, the ‘ 
Harvey C. Knowles, national A.O.A. vice t the inert esponded te 
president and a director of the Cincinnat the Har Meda ‘ 
Post. presented the meda dre 

Dr Teller protessor t ys ly and (ir 





Empire Post Celebrates Ordnance Day 
at Rochester District Headquarters 


Ordnance Vay was celebrated by the through the years for the ad 
Empire | t Rochester, N. Y., on Ov lustrial p aren 
tober 18, 19 L.0 embers tron (seneral Medar eviewed the relat 
many parts of Wester \« York assen i e WU ine (ofr 1 ft 
bled there to discuss ordnance probles \rmy \imer " mth | the Op 
at Rochester Ordnance Listrict ead ince \ lator Hi wre va 
quarters ope! nouse and to compete tor timely t i t ( ( 
the Post's golf trop! \bout fifty men we the istry-Ordnance teat 
bers dropped by during t lay t gree Ire i eetu " | 
Col. E. G. Milles eputy district icf President Ka { Mals iH 
and to meet hu er el Hershey ( " Bufta | 

The golf tournament at Oak H Cou nastet i ( le ty \\ t 
try Club wa tly « tested and wa esident, Pag \irway I nv 
finally won by Edward Hower i Ko catio i ‘ t the ite 

ert ( rporatiot Utica N \ | Gh t ist t | u { 

At the annua TH neeting m the Pittsford, N. Y. Crreeting ere ext 
eve ng Ma ‘se Medari \ ! the tk Vin hrom the oe 
sistant Chief of Army Ordnance, shared Capt. F. Dow Hamblin, | , Ret 
the platform wit ( ongre man Emanu ecutive r ey irtmenit { Pu 
Celler, chairma of the House Judicial W ork Cit { Rochester f 
Committee. The meeting was held at the Congre Congressman Celler: ft 
Oak Hill Country Club with a banner at pire Post, Mr. Maly fro the 
tendance ot nearly 100) member and tn il A wiatio lo Leo A ( ote 
guest | ‘ ecommerce roe 

Congressman Celler presented hi i" tow ithoma meeting ot t the 
pressiot of the European defense tu ble to the ¢ titut { the ‘ 
tion in the light of a recent visit to the t vas read | ( ‘ M ] 
principal countries wm the NATO orga cretary. The henedicti Va t ul 
zation. He also stressed the importance of | by the Rev. Charles O. Harding, pastor 
the work of the Ordnance Association Church of The Master, Rochester 


“—. £ 


Capt. J. D. Shea, University of 
B. Medaris, Assistant Chief 
left to right: Col. A. § 
(hairman House 

Page Airways 


seated left to right 
Maj. Gen, J 


At Empire Post dinner were 
Rochester; Col. E. G. Miller, Post secretary 
of Army Ordnance; RK. C. Malvin, Post president. Standing 
Young, Air Matériel Command, Rochester; Kep. Emanuel Celler 
Judicial Committee; Toastmaster C. G. Wright, vice-president 
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HENRY N. MARSH AWARDED 
HIGHEST CIVILIAN HONOR 
BY DEFENSE DEPARTMENT 


Henry N. Marsh, Deputy Assistant Sec- 
retary of the Army ( Logistics), has been 
Department of De 
fense civilian honor by Secretary of the 
Army Wilber M. Brucker. The Depart- 
ment of Defense Certificate of Apprecia- 


awarded the highest 


tion was presented in Secretary Lrucker’s 
office on October 17, 1955, 
attended by a large assembly of top-rank 
The 


im a ceremony 


ing military and civilian officials 
accompanying citation reads in part: 

“He 
special NATO Task Force surveying pro 


duction facilities in NATO countries and 


served as vice-chairman of a 


made important contributions toward fur 
thering NATO production capabilities for 
propellants and explosives. As consultant 
to the Assistant Secretary of Defense for 
Affairs he 


freely of his time, talents, and exceptional 


International Security gave 


know ledge In all these activities he 


has been one of the best exponents of 
unselfish and generous civilian cooperation 
with our highly 
specialized technical field in which he has 


few peers.” 


national defense in a 


e JOHN J. HYLAND, founder and 
chairman of the board of the Control In 
Novem 


York 


ce d on 


New 


strument Company, Inc., 
ber 11, 1955, at his home in 
City 

He had organized the company in 1934 
with five employees and developed it to 
one of the Nation's key plants in the pro 
duction of electronic instruments and office 
equipment, It was merged several years 
ago with the Burroughs Corporation but 
retained its identity 

When he organized the Contro! Instru- 
ment concern, Mr. Hyland became presi- 
dent, retaining the title until 1954, when 
he was elected chairman of the board. 
During his presidency Mr. Hyland in- 
vented or developed more than a dozen 
control, now 
used extensively Navy and Air 
Force He also did work for foreign g0v- 
ernments. In March 1947 the Navy De- 
partment's Chief of the Bureau of Ships 
awarded him a certificate of commenda- 
tion for outstanding accomplishments dur- 
ing World War Il 

In addition to membership in the Ameri- 
can Ordnance Association which he sup- 
ported loyally, Mr. Hyland held mem- 
berships in the Navy League of the United 
States, American Society of Naval Engi- 
Association, 


improvements in gunfire 


by the 


neers, American Brazilian 
and was on the president's committee of 


the University of Notre Dame, 
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Propellants and Explosives Committee 
Meets at the Naval Powder Factory 


The Propellants and Explosives Com- 
mittee met for 
at the Naval Powder 
Head, Md., on October 20-21, 1955 

Chairman F. M Hercules 
Powder Company, Wilmington, Del., as 


Ne ill, 


a 2-day classified session 
Factory, Indian 


Hakenjos 


sisted by Deputy Chairman J. J 


Olin Mathieson Chemical Corporation, 

East Alton, LIL, conducted the meeting. 
Capt. George E. King, U.S.N., com- 

manding officer, U. S. Naval Powder 


Factory, welcomed the Committee and 
briefly outlined the mission of his com 
Comdr. G. §. 


S.N., comptroller, 


He was followed by 
} ° oe 


mand 
Foster, Jr 
who, by the use of charts, presented a 
very clear picture of the fiscal setup. A. G 
Mayer and A. DV. Wilroy, Jr., of the 
Powder Factory staff gave most interest 
ing and factual talks regarding production 

Chairman Hakenjos described the work 
of the Committee, how it was organized, 
which rotation of 


that 


and the procedures by 


membership was handled, so new 


members could be added on a regular 
basis 
rhe discussion period covered several 


problems carried over from the 1954 meet 


ing. These were concerned with black 
powder; nitroguanidine; flameout; appli 
cations of new explosives, such as PBX, 


HBX, MOX, Cyclotol and R Salt; status 
of work on HMX;; and status of the pro 
gram to evaluate the detonation hazard of 
propellant types in standard containers 
After luncheon, Henry N. Marsh, Dep 
of the 
Smith 


uty Assistant Secretary Army for 


Ordnance 
John P 


Harris, America Safety Razor Company, 


Logistics; Duncan ( 


Ammunition Command; and Col 


discussed the European production of mili- 


tary explosives and the status of the 


Facilitic \ssistance Program of the 
thes 


Col. George A 


secretary of the Army 
Miller, Frankford \r- 


small-arms ammuni- 


ot the 


senal, discussed the 


tion cook-off proble ™m 


\ refreshment hour at the officers’ open 
mess was followed by an informal dinner 
at the Naval Powder Factory Hotel 


The second day's session covered new 
developments and programs including ni- 
INT and usage 
of Triol, quality surveillance at the Naval 


tric-acid purification of 


Powder Factory, and the lead azides 

Under future process developments, the 
Army Ordnance production engineering 
program and the status of major produc 
tion engineering projects under Ordnance 
Ammunition Command supervision were 
discussed 

The logistics problem which is always 
with us and the safety-quality-distance 
mass-detonating explosives 
\fter 
Committee was taken on a conducted tour 
of the 


The Committee 


standards for 
were commented upon luncheon the 
Powder Factory 

i”. ee» 
\tlas Powder Company as 
chairman, to take 
At this time, Chairman F. 
relieved by Mr. 


chairman, 


elected 
Taylor of the 
its deputy othce on 
July 1, 1956 
M. Hakenjos will be 
O'Neill, the 


Succession in this manner is provided by 


present deputy 
the Committee by-laws, enabling the chair 
year's experi 
taking 


man to have at least one 


ence as deputy chairman before 


office. The 
placing one-third of the members of the 


by-laws provide also for re- 


Committee each year. 





At Propellants and Explosives Committee meeting, left to right: F. M. Hakenjos, 
chairman; Henry M. Marsh, Deputy Assistant Secretary of the Army; Brig. Gen. 
T. K. Vincent, A.O.A. staff consultant; and J. J. O'Neill, deputy chairman. 
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ANNOUNCING ...New quality 
certification cuts fabricating costs 


@ Mallory-Sharon now certifies physical properties of unalloyed 
titanium sheet within narrow limits, based on statistical quality 
control techniques. This policy has resulted in major savings in 
time, money, and forming equipment for titanium fabricators. 


Here’s how Mallory-Sharon’s certification works: As a purchaser, 
you will order unalloyed titanium sheet with strength in a speci- 
fied range (say 60,000 to 80,000 psi). In addition to meeting 
this specification, we advise you the average strength of material 
from each heat, and certify that 97.5% of the heat lies within 
narrow limits (such as plus or minus 5000 psi) of this value. 


Since titanium of different strength levels requires different fab- 
rication procedures, dies, etc., this certification means that 
you can eliminate testing and segregating titanium sheets into dif- 
ferent strength levels, and eliminate multiple tooling set-ups. 


Here is another first from Mallory-Sharon, leading producer of 
titanium and titanium alloys. For complete information, write 
Mallory-Sharon Titanium Corporation, Dept. E-1, Niles, Ohio. 


MALLORY SHARON 
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FIRE CONTROL COMMITTEE, 
JINDERWATER ORDNANCE, 
MEETS AT GUN FACTORY 

The 


water Ordnance Division, held a classified 


Fire Control Committee, Under- 


meeting at the Naval Gun Factory, Wash- 


ington, D. C., on September 29, 1955, 
with Lewis W 


This Committee has established a record 


Imm, chairman, presiding 


of full attendance at all meetings to date 
The Committee is continuing to work 
on the problems connected with suggested 
procedures for records and communica 
tions and evaluation and testing procedures 
which were initiated at the New London 
meeting in July 
of this Committee is 


preparing a 


A subcommittee 


currently report of conclu 
sions pertaining to records and communi 
cations and it has been suggested that the 
common interest in this problem indicates 
that the final 
nated with the 
The 
with the 
Naval Gun Factory on September 30th 


answers should be coordi 
other two Committees 
joined 


at the 


Fire Control Committee 


Division for its meeting 





FIFTY MEMBERS ATTEND 
MEETING OF UNDERWATER 
ORDNANCE DIVISION AT 
WASHINGTON, D. C. 


The Underwater Ordnance Division of 
the 
at the Naval Gun Factory, Washington 
D. C., on September 30, 1955. Adm. A. G 
Noble, chairman of the Division, presided 
About fifty 

During 


American Ordnance Association, met 


members attended 


the meeting it was suggested 
(1) that Committee chairmanships be ro 
tated, with the maximum length of service 
being two years; (2) that each Commit- 
tee maintain a minimum of twelve mem 


(3) 


be changed annually by replacing one-third 


bers ; that Committee memberships 
of the members each year, and (4) that 
members who are absent from two con 
The Divi 


sion suspended action on these points until 


secutive meetings be replaced 
a later meeting 

Each of the chairmen of the Committees 
making up the Division reported briefly 
on the activities of his unit. 

Capt. J. C. Atkeson, U.S.N., director 
of the Undersea Warfare Division, Office 
Chief of Naval Operations, discussed the 
responsibilities and activities of his Divi 
sion and the mutual benefits to be derived 
from industry-Navy activities, such as are 
furnished by the A.O.A. Underwater Ord 
nance Division 

Capt. R. D. Fusselman, U.S.N., head 
of the Undersea Warfare Research and 
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VINGINMATE 3, VII, YU. @ A. 


what BROACHING NEWS 


created the quontert infer oat 
in Chicago, at the MACHINE TOOL SHOW 


...if you were there, you know 
it was the electro-motive drive 


BROACHING MACHINES! 











The 3 vertical machines and the 2 horizontal machines 

developed by LAPOINTE with electro-motive drive 

embody the world’s greatest advances in the history of broaching. 
These machines, in fact, can represent 


the most productive floor space in your plant! 





Just why is everyone — especially automotive — turning to 


the electro-motive drive for broaching? 





@ Amazing increases in production 
Broaching speeds up to 300 feet-per-minute (and more) 
have scrapped all previous concepts of production output! 
@ Elimination of chatter 
Smooth, powerful drive through a mechanical bull gear rack 
eliminates all chatter and substontially improves 
quality of work. 
@ Permits carbide tooling 
The high speeds and smooth operation make carbide 
tooling completely practical. 
5 Prolonged tool life 
increases of 400% to 500% in tool life, between grinds, 
reduce downtime and show real dollar savings in tools. 








Send for descriptive literature on all 
5 LAPOINTE ELECTRO-MOTIVE DRIVE Broaching Machines. 
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AS EASY AS 


A, B...K 


The alphabet of lethality culminates in K-kill—instantaneous 
destruction of target aircraft. 


The Armament Divisions of Aerojet-General develop and 
manufacture antiaircraft ordnance of outstanding accuracy, 
penetration ability, and destructive power. 


@ Ordnance Rockets @ Gun-Boosted Rockets @ Pyrotechnic Rockets and 
Signals © Guided Missile Warheads ©@ Rocket Launchers @ Artillery 
Projectiles @ Mines @ Fuzes @ Bombs @ Rocket Heads © Destructors @ 
Explosive Bolts @ Reefing Cutters @ Demolition Devices © Anti-Submarine 
Warheads @ Flash and Smoke Markers @ Parachute, Cockpit, Wing Tank, 
and Bomb Ejectors 





: ‘Gada CORPORATION 


THE 


ASubsidiaryof FT 
The General Tire & Rubber Company TIRE SACRAMENTO, CALIFORNIA 


AZUSA, CALIFORNIA 





MORE POWER FOR ATR POWER 
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Development Branch, Undersea Warfare 
Division, Office of the Chief of Naval 
Operations, discussed briefly the opera 
tions of his office and promised further 
suggestions at future meetings 

An informal dinner was held on the 
evening of September 29th at the Naval 
Gun Factory Officers’ Club, with Bureau 
of Ordnance representatives and the Naval 
Gun Factory commandant and his staff 
as guests of the Division and its Com 
mittees 

This Division, whose activities are 
wholly with the Navy, is one of the most 
active. It meets frequently, and very close 
coéperation between the Bureau of Ord- 
nance and the industry members on the 
many technical phases of their activities 


is maintained 





SURFACE PRESERVATION 

COMMITTEE HOLDS ITS 

SEVENTEENTH MEETING 
AT CHICAGO, ILL. 


The seventeenth meeting of the Surface 
Preservation Committee was held at the 
Hotel Sheraton, Chicago, on October 11, 
1955. Dr. G. W. Seagren is the chairman 
of the Committee, and Dr. Myron B. Dig- 
gin is secretary 

Lloyd Gilbert of Rock Island Arsenal 
discussed “Phosphate Coating Specifica- 
tions.” A. G, Tomasetti of Frankford Ar 
senal presented a report on “Progress in 
the Development of Organic Coatings for 
Small Arms Ammunition for Steel Car 
tridge Cases Specified in FA-PD-1808.” 
Dr. C. F. Pickett, Aberdeen Proving 
Ground, discussed “Specification MII 
STD-171" on the painting of metal and 
wood surfaces and all preparations in 
volved 

Harold F. Davison, Navy Bureau of 
Ordnance, reported on the status of the 
investigation of plastic inserts for the 
preservation of projectiles. Dr. Diggin 
gave a report on the status of insolu 
ble anodes in electroplating, and T. G 
Coyle commented on the thickness of 
plating. The improvements in the art of 
electroplating indicated that a revision in 
the specifications was in order and that 
steps should be taken to accomplish this 
Dr. P. J. Rich discussed the progress be 
ing made in evaluating new types of sin- 
tered iron rotating bands. 

The next meeting of the Surface Preser- 
vation Committee is scheduled for April 
10, 1955, at the Sheraton-Cadillac Hotel 
in Detroit at which time it is proposed to 
discuss Teflon coatings, coatings to pre 
vent premature cook-off, and JAN-P-450 
among others. 
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ALUMINUM CANS -—any size...any quantity! 


trated, large quantities of ordnance components 


With extensive impact extrusion facilities, Hunter 
Douglas is able to supply unlimited quantities of 
2S or 3S aluminum cans to your specific design 
requirements. We are at present manufacturing 
thin walled cans of this type in round, square, and 
other shapes for industry and for use in many am- 
munition items to the Armed Services 

Hunter Douglas has for several years been a 
volume supplier of ammunition items to the Armed 


Services. In addition to the impact extrusions illus- 


DESIGNERS: 


If you want to know 
more about Hunter Douglas 
Cold Forgings write on 
your company letterhead 
for this free 40 page book 
just off the pre ss! 


HUNTER DOUGLAS CORPORATION e DEPT. O-1, RIVERSIDE, CALIFORNIA 


January-February 1956 


Hunter Douglas 


are being supplied as precision cold forgings in 
heat-treatable aluminum alloys. Your inquiries will 
receive prompt engineering analysis and recom. 
mendations. 


Advantages of Hunter Douglas Aluminum Impact Extrusions 


Low Tooling Cost * Zero Draft * Combination 
Thin Walls —Thick Bases * Close Dimensional 
Tolerances * Excellent Surface Finish (Typically 
63rms) * Design Flexibility to Conform to Many 
Unusual and Special Requirements. 


Corporation 


TELEPHONE OVerland 3-3030 
635 














Guided missiles 


depend on PYLE 
CONNECTORS 





FOR POWER CIRCUITS 
CONTROL CIRCUITS 
ELECTRONIC CIRCUITS 


Submersible cable con- 
nectors, 2 to 92 poles, and 
junction boxes are de- 
signed for dependable 
service in all climates. 
Pyle-National also offers 
a full line of industrial 
electrical equipment for 
ground sites. 


Please direct inquiries 
to: Manager of Special 
Products. 


THE PYLE-NATIONAL COMPANY 
Where Quality is Traditional 
1371 North Kostner Avenue, Chicago 51, Illinois 
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Electronics Committee Holds 
First Meeting at Frankford 


The Electronics Committee of the Fire Control Instrument 
Division, held its first formal meeting after its organization in 
June at the Frankford Arsenal on October 24, 1955. Dr. W. R 
G. Baker, chairman of the Committee; Dr. J. W. McRae, deputy 
chairman; and Brig. Gen. T. C. Rives, secretary, were present 
and conducted the meeting. Representatives of the Navy and 
Air Force, as well as of the Signal Corps and Army Ordnance 
were present. 

Brig. Gen. J. M. Colby, commanding general, Frankford Ar- 
senal, welcomed the Committee and took an active part in the 
Committee's activities during the meeting 

trig. Gen. T. K. Vincent represented national A.O.A. head 
quarters and spoke briefly of Association matters 

Dr. Baker opened the meeting by noting the growth of the 
Committee beyond all expectation. There are seventeen indus 
trial firms represented among its sixty-seven members. The 
Committee has three active permanent subcommittees 

Col. H. C. Tuebner, chief, Fire Control Branch, Headquarters, 
Air Research and Development Command, discussed the Air 
Force-A.O.A. relationship and the work of the Electronics Com 
mittee in particular. He mentioned the effects of nuclear radia- 
tion on electronic components as an area to be explored by the 
( ommiuttee, 

Henry Handler, Fire Control Section, Office, Chief of Army 
Ordnance, armed services coérdinator to the Electronics Com- 
mittee, covered the availability of data which would be of use 
to the Committee, 

4. Rogers, Signal Corps Engineering Laboratories, discussed 
“Reliability” from the components viewpoint, raising the ques 
tion as to the real need for extreme reliability in view of the 
price in time and money that must be paid for it 

Dr. Baker reported on a recent RETMA meeting where simi 
lar problems were discussed. There is need for a sensible defini 


tion of “reliability.” The absence of close liaison between end 





The above group attended the meeting of the Fire Control Elec- 
tronics Committee at Frankford Arsenal. In the first row, left to 
right, are: Brig. Gen. T. C. Rives, General Electric Company, 
Committee secretary; Dr. J. W. McRae, president, Sandia Cor- 
poration, Albuquerque, N. Mex., deputy chairman; Dr. Walter 
R. G. Baker, vice-president and general manager, General Elec- 
tric Company, Syracuse, Committee chairman; Brig. Gen. Joseph 
M. Colby, commanding general, Frankford Arsenal; Brig. Gen. 
Thomas K. Vincent, A.O.A. staff consultant for Technical Divi- 
sions and Committees; and Gilbert W. Cain, Frankford Arsenal, 
adviser to the chairman of the Committee. The meeting was at- 
tended by military and civilian representatives from the elec- 
tronics field to discuss the general problem of reliability of 
electronic equipment and the part the Committee can play in 
rendering service to the armed forces of the United States. 
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ENGINEERS AND CHEMISTS 
Become a member of Thiokol’s rock 
et development and monufacturing 
teom! We welcome inquiries from 
mechanical engineers, chemical en 
gineers and chemists interested in 
the rocket field 








coed Vhiokol solid propellant rocket 


The Falcon, designed and built by Hughes Aircraft for the United States Air Force 


is one of the smallest air-to-air guided missiles in production. It is launched from interceptor 


planes and is capable of pursuing and destroying enemy bombers taking evasive action 


The power required to launch and propel the Falcon from an interceptor 


is supplied by a “Thiokol” solid-propellant rocket motor 


Development of the Falcon motor is the result of close teamwork 
between Thiokol, Hughes Aircraft and the Armed Services. Thiokol is also 
in other programs that provide our Armed Services with improved solid 
propellant rockets edapted to specific operational requirements 


engaged 


SOLID PROPELLANT PROPULSION AND POWER UNITS FOR: 


ALL TYPES OF ROCKETS GAS GENERATORS 
GUIDED MISSILES AIRCRAFT ASSIST TAKE-OFF UNITS 
BOOSTERS SHORT DURATION POWER PLANTS 


Thiokol Chemical Corporat 


SYNTHETIC RUBBERS e 


78O NORTH CLINTON AVENUE « TRENTON 7, NEW JERSEY 
Elkton Division, Elkton, Md. * Redstone Division, Huntsville, Ala. * Longhorn Division, Marshall, Tex 


PLASTICIZERS @ CHEMICALS @ ROCKET MOTORS 








PRECISION -EERING 


THE DIFFERENCE IN ATLAS 
DIFFERENTIALS 


@ Every tooth a masterpiece 
in finish, fit and motion. Atlas 
differentials are" precisioneered”’ 
to provide Nth degree accuracy 
in addition, subtraction and other 
electro - mechanical applications. 
The high sensitivity and minimal 
lost motion of precision Zerol gears 
... plus corrosion and wear resistance 
assure long life in every assembly. 
Atlas gears and assemblies are made 
to meet your design and specifica- 
tions. Have proved themselves by 
their acceptance and constant re- 
orders from the world’s largest users 
of electro-mechanical equipment. 
From drawing board to production 
line Atlas design, production and 
methods engineers and skilled tool- 
makers work with you on a job 
basis. Let them help you. Write 
for your copy of Precision-eering 
Electro-mechanical Equipment” 
to Atlas Precision Products, 
Philadelphia 24, Pa. 
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item manufacturers and component manu- 
facturers was responsible for much of the 
The 
straightened out by the military 


trouble confusion can only be 

A general discussion followed in which 
it was brought out that all persons in the 
electronics field must be educated to the 
real needs. The procurement policy of the 
armed services is not attractive to manu 


facturers. Low-bidder awards are not 
compatible with reliability 

General Rives discussed the broaden 
ing of activities of the Electronics Com 
instrumenta 


mittee, so that fire-control 


tion was just a phase. The question of 
narrowing the field of the Committee to 
fire control or of broadening it to cover 
all electronics was raised. A vote was 
taken, and it was agreed to cover the 
broad field and explore the desirability 


A.O.A 


Committee as a 


of asking headquarters to estab 
lish the 


visory Committee or 


separate Ad 
Division. This was 
to be proposed in writing to the national 
officers for consideration 

The next meeting will be on the subject 
of “Reliability of Components” and will 
be held during the early part of February 
1956 at an Air Force installation, probably 
the Air Force Armament Center, Eglin 


Field, Fla. 





FIRE CONTROL INSTRUMENT 
DIVISION HOLDS ANNUAL 
MEETING AT ABERDEEN 

PROVING GROUND, MD. 


The Fire Control Instrument Division 
held its annual meeting at the Aberdeen 
Md., October 6, 1955 
The meeting was classified and about 125 


Col. Ralph L. 


Goetzenberger, chairman of the Division, 


Proving Ground, 


members were present 
presided 

In the absence of Maj. Gen. J. L. Hol 
man, Brig. Gen, Joseph Horridge, act 
ing commanding general of the proving 
ground, welcomed the group and expressed 
some very pertinent thoughts on the mat 
ter of the 


sion, its field of activity, and the relation 


Fire Control Instrument Divi 
ship to the Ordnance Training Command 
and its function of training the Ordnance 
soldier and civilian 

Brig. Gen. T. K 
the national officers and directors of the 
A.O.A, and 


national headquarters 


Vincent represented 


spoke briefly of affairs at 
Colonel Goetzenberger outlined the poli 
cies and activities of the Division. Since 


the last annual meeting, the Electronics 
Committee had been formed and the Com 
bat Vehicle Fire Control Committee, un 


Allen E 


American Optical Company, was in 


der the chairmanship of Col 
Gee, 
the process of organization 

Dr. C. S. Draper, director, Department 
of Aéronautical Engineering and the In- 


strumentation Laboratory, Massachusetts 
Institute of Technology, discussed the fire 
control instrument problem from the De 
partment of Defense level, with particular 
emphasis on its aéronautical aspects 
Maj. Gen. J]. B. Medaris, 
Chief of Army Ordnance, spoke for the 
Ordnance Corps, Department of the 
Brig Gen J M 
general of Frankford 


Assistant 


Army 
Colby, commanding 
Arsenal, presented 
the Army arsenal and command view 
he Air Force was represented by 
Brig. Gen. L. |! USAF, 
mander, Holloman Air Development Cen 
ter, and Lieut. Col. J. K. Sun, Air Arma 


Eglin Air 


pont 


Davis, com 


ment Development Center, 
Force Base 

The Navy 
represented by 
U.S.N., director 


sion. The Navy 


jureau of Aéronautics was 
con. FA 


of the Armament 


Ahroon, 
Divi- 
Bureau of Ordnance was 
covered by B. L. Schaub, fire control de 
sign engineer, Research and Development 
Division 

srief reports were made by Brig. Gen 
T. Rives, 


Committee; by 


secretary of the Electronics 


Thomas E. Rounds for 
Precision Ball Bearing 
Hugh C. Carroll for 


the Proving Ground Instrumentation Com 


the Instrument 


Committee; and by 


mittee 
After 


mess, the 


luncheon at the main officers’ 


group enjoyed an interesting 
tallistics Research 


the direction of Col 


presentation at the 
Laboratories under 
A. R 


with 


Del Campo. The meeting concluded 
a Development and Proof Services 
presentation at the Main Front under the 
direction of T. F. Colleran, director of 


D. & P. S 


TORPEDO COMMITTEE HOLDS 
CLASSIFIED MEETING AT 
VITRO LABORATORIES IN 

SILVER SPRING, MD. 


The Torpedo Committee, Underwater 


Ordnance Division, under the chairman- 
ship of Dr. G. R 
September 29, 1955, at the 


Spring, Md 


Tatum, held a classified 
meeting on 
Vitro Laboratories, Silver 
The Committee has four panels making 
problems 


progress on four respective 


These are (1) An ad hoc panel 


T. E. Lynch 


torpedo workshoy 


under 
studying standardization of 
equipment, (2) an ad 
hoc panel unde; C H Godschall studying 
contamination of spare parts, (3) an ad 
study 


hoc panel under M. E. Fagan, Jr., 


ing design disclosure, and (4) an ad hoc 


A.M 


cal overhaul of torpedoes 


panel under Demont studying criti- 
The Committee has received three addi- 


problems, which are assigned as 


“Visual Tracking of Tor 


tional 
follows: (1) 
pedoes,” to an ad hoc panel under H. E 
Oles, (2) “How To Make Adequate De- 
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BIG LOAD ¢ BIG LIFT 
BIG PERFORMANCE 
ARE BUILT INTO 

, FAIRCHILD C-123 














Maximum load-carrying capacity and workhorse durability 
are just two of the many reasons why the Fairchild C-123 
Assault Transport is ideally suited to tough jobs in all combat 
airlift operations. 

Equipped with Fairchild J44 turbojets on each wing-tip, the 
C-123 is provided with a power package of 2,000 Ibs. extra 
thrust to meet any critical take-off or flight requirement. 
In front line operations, on any terrain, under the most diffi- 
cult conditions, the Fairchild C-123 gives big load, big lift, 
and big performance where and when utility and logistics 
support is needed. 


A Division of Fairchild Engine and Airplane Corporation, 


= R-FAIRCHILD 


AIRCRAFT DIVISION + HAGERSTOWN, MARYLAND 


«+- WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 





NUMBER 4 OF A SGemes 











Loading ramp is built in. Up to 
19,000 pounds of bulk cargo can be driven 






right into the fuselage, eliminating 
ground handling equipment 





















REMINGTON 
STUD DRIVER 


Sets both %" and %”" studs in 
steel or concrete —in seconds! 


Light-, medium- or heavy-duty fastening, the new Model 455 
Remington Stud Driver speeds the job. It sets two different size 
studs ... up to 6 studs per minute, either size... and offers new 
possibilities in anchoring conduit clips, steel frames, wood forms 
and many other fixtures. 

Powerful 22 and 32 caliber cartridges drive %” and %” studs 
solidly into steel or concrete. For special medium-duty work, the 
smaller cartridge is used with the larger stud. Result: the greatest 
flexibility ever in a cartridge-powered tool! Just clip coupon for 
details about this cost-saving fastening method. 


“I It's Remington—It's Right!"’ 


PID 





MAIL THIS COUPON TODAY 














r “-——— J a 
i Industrial Sales Division 0-1 ! 
i Remington Arms Co., Inc., Bridgeport 2, Conn. ! 
r Please send me your free booklet which shows where and how to use the ! 
cost-saving Remington Stud Driver fastening method. 
Name we Position —____ — 
Firm ; hc 
Address. a —_ : 
City — State — _ ; 
he oe ee ee a | 
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sign Disclosure on Lightweight Castings,” 
to an ad hoc panel under F. G. Davis; and 
(3) “Production Coil Winding,” to an 
ad hoc panel under L. L. Burke 

The Torpedo Committee attended the 
Division meeting on September 30, 1955, 
with the other Committees. 





MINE COMMITTEE HOLDS 
CLASSIFIED MEETING AT 
NAVAL ORDNANCE LAB 
TO DISCUSS PROBLEMS 


The Mine Committee, Underwater Ord- 
nance Division, held a classified meeting 
at the Naval Ordnance Laboratory, Whit 
Oak, Silver Spring, Md., on September 
29, 1955. J. McWilliams Stone, chairman 
conducted the meeting. 

The mine firing mechanism problem is 
progressing toward a solution, and co 
ordination with the Naval Ordnance Lab 
oratory was effected at this meeting 
Three new problems—(1) design disclo 
sure, (2) mine test equipment and stand 
ardization, and (3) procurement lead time 
—have been given to the Committee, and 
progress is reported 

F. D. Friedlein heads the subcommittee 
working on the design disclosure prob 
lem. H. L. Saums, is chairman of the 
subcommittee on test equipment and stand 
ardization, The procurement lead time 
problem has been deferred for action until 
a later date 

The Mine Committee joined the other 
Committees for the Division meeting on 
September 30, 1955. 


SHELL COMMITTEE MEETS 
AT HOTEL DENNIS IN 
ATLANTIC CITY FOR 

CLASSIFIED DISCUSSIONS 


The Shell Committee held its annual 
meeting at the Hotel Dennis, Atlantic 
City, N. J., on October 12-13, 1955. This 
year the meeting was classified “confi 
dential.” Chairman Walter N. Howley 
arranged a most instructive and interest 
ing program. He announced the appoint 
ment of William M. Morseli, assistant 
director, Franklin Institute, as the perma 
nent secretary of the Shell Committee 

After greetings from A.O.A. headquar- 
ters by Brig. Gen. T. K. Vincent, and 
remarks by Brig. Gen. J. M. Colby, 
Frankford Arsenal, and Brig. Gen. J. A 
Barclay, Picatinny Arsenal, the chairman 
introduced C. L. Eksergian, chairman of 
the A.O.A. Guided Missile and Rocket 
Division; James D. Maitland, president 
of the Rocky Mountain Post; and Tom 
McCloskey, Navy Bureau of Ordnance, al! 
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GvUAtite 


SALT WATER “KITES” GET BUILT-IN RESISTANCE 
... With durable, 7 coat vinyl finish! 


Rugged! That's the word for these kite otter finish specialists recommended the best 
method of application of a 7-coat system for 






paravanes. But, rugged as they are, these stain- 


less steel minesweeping devices need extra maximum corrosion resistance, superior ad- 


protection against salt water corrosion, fric- hesion and durability. 

ion ¢ *r finis , ors W ause : 

ace and other finish destroyers which ——— Practical Service representatives also as- 
. , . d heavy 2s. 

early failure of standard hea y duty finishes sisted in equipment installation and the 
The Navy's prime contractor, Shunk Manu- training of personnel in correct, economical 


facturing Company, Bucyrus, Ohio, re- application. These and many other Glidden 


quested Glidden technical assistance in the services are available to all manufacturers 


application of the vinyl enamel coating without cost or obligation. Write for com- 


required by the Navy specifications. Glidden __ plete information and specification data, 
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BIG 
WHEELS 


swith 


Consider the LeTourneau machines shown 
here. In each case a team of big electric 
wheels does the instant bidding of little 
electric switches . . . a single operator in the 
cab of any one of these giants moves a sim- 
ple control and the machine instantly re- 
sponds. 


Each of the big wheels drives, brakes, and 
can be steered — for each is a LeTourneau 
Electric Wheel, a new type of power pack- 
age consisting of a LeTourneau Electric 
Motor and Gear Reduction within the rim 
of the wheel. These wheels float on huge, 
extra-wide base tires, which provide ground 
contact area up to 4 feet wide at each wheel 
for greater traction and flotation than ever 
before obtainable, making operation possi- 
ble in deep mud, powdery snow, or loose 
beach sand. 


All functional operations of this new 
LeTourneau equipment are powered by 
LeTourneau Electric Gearmotors, and con- 
trolled by the machine's single operator 
with simple electric controls. 


This principle of electric power and con- 
trol is a great new development which has 
increased mobility for the military and in- 
creased production speeds for industry. It is 
a principle which LeTourneau can put to 
work for you immediately. May we be of 
help? Phone, wire or write today. 





LeTOURNEAU AIRTOW. Quickly swings and 
spots big planes using infinite power selec- 
tion for smooth, powerful starts by four elec- 
tric wheels that drive, steer, ond broke. 





LeTOURNEAU 
handling the Corporal Guided Missile. This 
electric wheel vehicle picks up, transports, 
ond erects the missile 









LeTOURNEAU SNO-BUGGY. Built for explor- 
ation of polar areas, including dry, 
powdery snow. Has huge dual tires on 
each electric wheel for maximum flota- 
tion and traction. 





LeTOURNEAU SNO-FREIGHTER. 24 electric 
wheels of this six-section vehicle drtve 
and broke to carry lorge tonnages of 
cargo into arctic wastelands. 





CORPORAL LOADER for ground 


- 





Manufacturers of BIG Equipment Since 1929 


R.Gif TOURNEAU [nc 
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of whom the meeting 

Fred S 
4.S.M.E., 
recording the 


were guests at 
Mallette, 


discussed plans being made for 


research manager 


present history of shell 
manufacturing so it will be available for 
use in the future 

Mr. Morsell discussed the organization 
and capabilities of the Franklin Institute 
as well as those of the other nonprofit 
research institutes and stressed the 


that they 


point 


existed to perform service.” 


Capt. J. F. Byrne, U.S.N., commander 
of the Naval Proving Ground at Dahl 
gren, Va., in discussing the proving ground 


stated that ninety per cent of its work 
was concerned with research and develop- 
ment. At Dahlgren, testing activities were 
separated from evaluation of the results of 
tests so as to obtain unbiased conclusions 
and eliminate arguments 

Maj. Gen. J. B. Medaris, 
Chief of Army Ordnance, paid tribute to 
the A.O.A 


discussed classified matters of concern to 


Assistant 


Technical Committees and 
the shell industry 

Capt. G. B. H. Stallings, U.S.N., chief 
of the Material Division, Navy Bureau of 
Ordnance, discussed the naval ordnance 
role in the shell activity 

After the official Committee luncheon, 
the chairman introduced the Hon. Frank 


H. Higgins, Assistant Secretary of the 


Army for Logistics. He discussed the 


assets of the Army, the abnormal turn 
over in top-level personnel, both military 
and civilian, and the reduction in the num 
ber of end items stocked by the Army 
The latter was very impressive, and the 
reduction in items is still occurring, largely 
due to increased standardization 

with the fol 


shell 


The program continued 
lowing discussions of methods of 
manufacture 

“Manufacture of Mortar Shells by the 
Hot-( up, Cold Draw Method,” by Albert 
Rheem Manufactur 
ing Company, Richmond, Calif 

“Manufacture of Mortar Shells by Cold 
y Parker Bowden, Kennedy 


Manufacturing Corporation 


J. Lampert, manager 


Extrusion,” | 


Van Saun 
Danville, Pa 
“Manufacture of Mortar Shells by the 
Split-Halves Method,” by Albert Rypin 
ski, Murray 
Brooklyn, N. \ 
“Manufacture of Rockets by Cold Ex 
trusion,” by Weber deVore, Heintz Manu 


Manufacturing Company 


facturing Company, Philadelphia, Pa 
“Manufacture of Confined-Chamber 

High-Explosive Shells by Cold 

sion,” by Ben Kaul, Mullins Manufacturing 


Extru 


Company, Salem, Ohio 

“Manufacture of Confined-Chamber 
Hot-Heat 
Treat,” by W. N. Howley, Jr., Lansdowne 


High-Explosive Shells by 


Steel & Iron Company, Morton, Pa. 
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DAY OR NIGHT — FAIR WEATHER OR FOUL whether the target 


o 2 : ar is an airfield railroad bridge factory area amir f dump 


on oi ww . 
eo a shipyard or troop entration, Reeves ¢ 1 puidance systems 


provide the Air F rce with an offensive threat capable of hitting the bullseye 





















every time — sight unsee Tested dur ng the Korean war, the control 











equipment illustrated below the tactical unit developed and fuced 


by Reeves on which the U.S. Air f e depend both at 


home and abroad. This completely automatic guidance trol is capable of 






directing any type of r e or airplane, either wit! without pilot 


ee 









Reeves has a thoroughly trained engineering group available at all times 


\ to help you solve any guidance problem. In addition to Command 

aie i . ; Guidance Systems Reeves has a wide experience with all three Services in 
¥ 

wy , the development of Radar, Gun Fire Control, Servo Mechanisms, and 





Computing Systems of all kinds. Their extensive facilities are available 









Reeves Command Guidance Systems 
REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 
215 East Sist St., New York 28, N.Y. 
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About those Gears “Manufacture of Confined-Chamber High-Explosive Shells by 


Hot-Cup, Cold-Draw Method,” by Brig. Gen. Merle H. Davis, 
U, S. Army, Ret., and L. G. Soper, National Presto Industries 


let’s check with cae 
eee “Manufacture of Confined-Chamber High-Explosive Shells by 


the Hot-Cup, Rough-Cut, Cold-Draw Method,” by Donald 


Howard, ACF Industries, Inc., New York, N. Y. 
e ows irst This completed the first day's session. On October 13th the 
second session was opened with a general discussion monitored by 
Col. L. W. Worthing, Ordnance Ammunition Command, Joliet, 


Ill, on the request of the A.O.A. Shell Committee for recom- 
mendations as to how to provide for process development of 








shell manufacturing in the future. 

L. E. Hammond, Lehigh, Inc., Easton, Pa., discussed “Steel 
Castings for Manufacture of High-Explosive Shells.” 

A number of the Committees of the A.O.A. Advisory Techni- 
cal and Research Group are closely allied with the Shell Com- 
mittee in their activities. The chairmen made brief reports on 
the workings of their Committees as follows 

Cemented Carbide Tooling Committee, Wilbur L. Kennicott 
Kennametal, Inc., Latrobe, Pa. 

Heating and Heat Treating Furnace Committee, Henry M 
Heyn, Surface Combustion Corporation, Toledo, Ohio 

Nonferrous Metallurgy Committee, | 4. Ward, Chase Brass 
& Copper Company, Waterbury, Conn 

Powder Metallurgy Committee, A. J. Langhammer, Chrysler 
Corporation, Detroit, Mich. 

Surface Preservation Committee, Dr. G. W. Seagren, Mellon 
Institute of Industrial Research, Pittsburgh, Pa 

Welding Committee, Dr. Albert Muller, Air Reduction Com 


It always pays to “check with Fellows pany, Murray Hill, N. J 
: : Following the Committee reports, Joseph A. Dubin, Picatinny 
” 7 
first’. More than 50 years of experience i Arsenal, discussed methods of dimensioning shells with respect 


the diagnosis of the most intricate gear to ease of manufacture and effecting control of differences among 


problems qualify Fellows engineers and shells in each lot and among different lots 
A number of the unclassified papers will appear later in the 


craftsmen as experts. Armament Technology section of Orpnance. The classified 
ae papers, if approved, will be filed with the Armed Services Tech- 
Whenever the need arises, you are invited nical Information Agency. 


to draw on this valuable source of gear 
know-how. The answer to any gear prob- 


lem, large or small, will be speeded by the Powder Metallurgy Committee 


application of Fellows precision manufac- . : 
turing equipment. Discusses Forward Planning 





Services like this have earned Fellows a The Powder Metallurgy Committee, Advisory Technical and 
; . . . Rese: h Core \ a ¢ he Fr: ore sen oO Octobe 9 
reputation for leadership in the field of mam urch Group, me at the Frankford Arsenal on Jet ber 19, 
. : 1955, with Chairman A. J. Langhammer in charge. The general 
design and manufacture of complete equip- subject of the meeting was “Forward Planning—The Services 
ment for cutting, finishing and testing gears. This Committee Can Perform for Ordnance.” 


Chairman Langhammer outlined the scope of the meeting and 
welcomed all members and guests. Brig. Gen, Joseph M. Colby, 
commanding general, Frankford Arsenal, outlined the Army 
Ordnance interest in the subject of powder metallurgy 

The Naval Ordnance viewpoint in the field of powder metal 
lurgy was presented by Comdr. William Dubyk, Navy Bureau 
of Ordnance. The Air Force powder metal interests were dis 
cussed by Isaac Perlmutter, Wright Air Development Center, 
Dayton, Ohio 

After this, the following subjects were then covered 

“An Approach to Ordnance Applications” by Roland P. Koeh 





ring, General Motors Corporation, Dayton, Ohio 


THE FELLOWS GEAR SHAPER COMPANY 2 ; 
“Metal Powders—All Types” by David M. Boreina, Metal 


Head Office and Export Department, Springfield, Vermont. Powder Association. 
a oo Aggy ty = ag A sag snag ha ges “Ferrous Metal Powder—the Powder Producer's Viewpoint” 
‘ Mare! Bide. 6214 Wiese ne cy Race by B. T. du Pont, Nationai Radiator Company, Johnstown, Pa 


Les Angeles 45, California “Specifications for High-Density Iron Parts,” by R. P. Koeh 
ring, General Motors Corporation, Dayton, Ohio. 
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WARD--FIRST IN MECHANICAL ACTUATION 


*+@ FLAP DRIVE 
. MECHANISMS 


++ @ STABILIZER TRIt: 
* MECHANISMS 
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The facilities of the Vard company 


are geared to the quality 
requirements dictated by 
aircraft standards. 
Production 
ground ballscrews 
are manufactured with 


equipment and methods developed 


**@ FIN FOLDING 


by Vard specifically for rm roupine 
close tolerance airborne applications, et + 
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Vard engineers will analyze your 

ballscrew requirements to determine the advisability 
of single or multiple ball circuits. Either of 

these options may utilize all load balls or alternate load 
and spacer balls. 

You may be sure that the combination 

indicated by our analysis will best 

meet your needs and will be produced 

by the finest facilities available, 







A foam; & 
: r .» wa 


POPECROREP 
» m 
















Fr. nl 
* . *e. 
It is possible that one "ee, 
wy or more of the many types “tee. 
e of ballscrews now in production Ste 
at Vard can satisfy your i 
_ immediate needs. er" 
9eeo”” RESIDENT SALES ENGINEERS: 
= 9eoo"” New York City 
7 we Dayton, Ohio 
~ aa Seattle, Washington 
z Wichita, Kansas 
. 
See pee tt ee 


YARD 


2981 East Colorado Street 
Pasadena 8, California 
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trade excess weight for extra range 
with Tl transistorized electronics 


Utilizing high temperature silicon transistors . . . devel- 
oped and mass-produced by Texas Instruments. . the 
transistorized amplifiers illustrated weigh at least 90% less 
than comparable vacuum tube models. They are approx- 
imately 80% smaller .. and require only a fraction of the 
power needed for vacuum tube equipment. Such TI 
transistorization achievements help solve the aircraft 
industry's toughest design dilemma . . . more reliable elec- 
tronic apparatus with less weight. TI transistorized equip- 
ment and systems. . lightweight, compact, shock resistant 

. aid military aircraft manufacturers in designing for 
increasingly greater speed and range. 











At TI, extensive military design and production experience is 
enhanced by leadership in transistor manufacture. Silicon transistors, 
mass-produced only by Texas Instruments, far exceed MIL-T-5422C 
temperature specifications and more than meet all military environ- 
mental specifications. The world’s leading transistor manufacturer, 
TI also produces subminiature transformers, deposited carbon resis- 
tors and other precision components for high efficiency operation in 
miniaturized circuits. 


Call on Texas Instruments to design and manufacture reliable 
electronic systems that will help solve your weight and space prob- 
lems. You can depend on the experience and ability of TI application 
engineers. For further information, write to Texas Instruments, 
Apparatus Division. 


TEXAS INSTRUMENTS 


3S¢CGoRrPeereaywrt &€ @ 
6000 cslacaies AVENUE DALLAS 9, TEXAS 
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“High-Density Parts Under Study at 
Springfield Armory,” by Carl G. Johnson, 
Presmet Corporation, Worcester, Mass. 

“A Press Manufacturer's Viewpoint,” 
by E. V. Crane, E. W. Bliss Company, 
Canton, Ohio 

“Firing Test Results of Iron Powder 
Driving Bands,” by Warren Blittersdorf, 
Frankford Arsenal, Philadelphia, Pa. 

“Iron Powder Parts for the Chemical 
and Signal Corps,” by Joseph Bonnano, 
Lionel Corporation, New York, N. Y. 

“Forward Thinking of Ordnance in 
New Developments,” by Louis S. Michael, 
Office, Chief of Ordnance, U. S. Army. 

“Powder Metallurgy Applied to Small 
Arms,” by Alfred Hitner, Frankford Ar- 
senal. 

“Powder Metallurgy at Watertown Ar- 
senal,” by Bennett Bovarnick, Watertown 
Arsenal, Watertown, Mass. 

“Powder Metallurgy at Picatinny Ar- 
senal,” by Ed Belkin, Picatinny Arsenal, 
Dover, N. J. 

“Gilding Metal Powder Driving Bands,” 
by K. H. Kuhlen, Chrysler Corporation, 
Detroit, Mich 

“Powder Metallurgy Horizons,” by Dr 
G. J. Comstock, Stevens Institute of Tech 
nology, Hoboken, N. J. 

“Ferromagnetic Progress,” by J. A 
Roberts, Radio Cores Company, Chicago, 
Ii. 

“Cermets and High-Temperature Ma- 
terials,” by John Redmond, Kennametal 
Corporation, Latrobe, Pa. 

The meeting adjourned at 3:00 p.m. 
with plans for a spring meeting to be an- 
nounced later. 


MACHINE TOOL COMMITTEE 
OF ADVISORY TECHNICAL 
AND RESEARCH GROUP 
HOLDS ANNUAL MEETING 


The Machine Tool Committee, Advisory 
Technical and Research Group, held its 
first annual meeting at the Waldorf-As 
toria Hotel in New York on October 26, 
1955. Walter Tangeman, chairman, was 
unable to be present, and Ralph S. Howe 
presided 

The meeting was informal and no 
agenda was followed. Capt. Walter Tann, 
U.S.N.R., Ret.. Navy Bureau of Ord- 
nance, presented the existing machine- 
tool problem from the Navy viewpoint. 
Col. Paul Roberts, Ordnance Corps, chief 
of PEQUO, Rock Island Arsenal, pre 
sented the Army Ordnance problem. Tell 
Berna, general manager, National Ma 
chine Tool Builders’ Association, re 
viewed the industry position, and all pres 
ent joined in the informal discussion. The 
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Ordnance Corps Research and Development and South Wind 
have worked closely together in developing and testing ve- 
hicle heaters 1030D and 1060D. Now these heaters, besides 
meeting rigid military requirements, have interchangeable 
service parts that reduce Ordnance Corps costs, cut parts in- 
ventory in half! 


Two Units—Two Output Capacities — Same Parts! 

By stocking parts for one heater, you automatically stock 
parts for the other . . . cut part costs .. . reduce handling and 
stock control problems. It adds up to greater economy in 
vehicle heating. It’s available to you now from South Wind! 

Outstanding developments like this are the result of care- 
ful planning, expert engineering and precision manufactur- 
ing. Specify South Wind — maker of the famous heaters that 
cut costs and standardize parts for the Ordnance Corps! 
Application of these same South Wind skills can help solve 
your particular vehicle heating problem. 


All three basic heating needs for vehicles 


—in ONE heater! 


1. Engine Pre-heating. Makes starting easier, faster. Floods engine com- 
ponents — battery, crankcase, carburetor — with fresh, heated air 


2. Personnel Heating. Keeps personnel comfortable and at peak effi- 
ciency with fresh hot air, independent of engine heat. 


3. Windshield Defrosting. Assures clear vision, safer driving. Keeps 
windshield “frost-free.” 


Sosith Wind 


ee wv 6 Pet ore 


Engine and Equipment Pre-heating 
Windshield Defrosting 
Personnel Heating 
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interchangeable parts 


in two famous South Wind heaters... 


UT ORDNANCE CORPS 
HEATING COSTS 








Cael 


Ordnance Ne. 6720193 
30,000 BTU 
Mode! 10300 





- 


Ordnance Neo. 6770194 
60.000 BTU 
Mode! 10600 


There's a South Wind Heater 
for every heating need 


Do you have a heating problem? Write today for the ex 
perienced counsel of South Wind field engineers on any 
problem in internal or external pre-heating or spoce heat 
ing. The wide range of South Wind Heaters includes 20,000 

30,000 — 60,000 — 100,000 — 200,000 and 600,000 
BTU/hr. capacities. Write South Wind Division, Stewart 
Warner Corporation, 1514 Dover Street, indianapolis 
7, indiana, 





pé” OFFERS 3 SENIOR 


ENGINEERING JOBS 


WELL WORTH 
LOOKING INTO! 





Senior Engineer 


TEST EQUIPMENT 
DESIGN 


7-10 years experience in develop- 
ment and design of electronic 
test equipment for complete 
systems involving microwave and 





Senior Engineer 


MECHANICAL 
DESIGN 





6-10 years experience in 
missile or aircraft elec- 
tronic 


Familiarity with vibration 


package design. 


and other environmental 
problems essential. 











pulse techniques, adaptation of 
commercial instruments to special 
applications, preparation of pro- 
posals and the actual product 
design of electronic and electro- 
mechanical devices. Familiarity 
with problems of maintenance 
helpful. Supervisory experience 
and ability required. 











SYSTEMS 


PROJECT 
ENGINEER 














6-10 years experience in 
missile or radar electronic 
system development. 
Ability to direct systems 
engineering at the pro- 
ject level. 








Here are three especially attractive job 
opportunities for engineers who want 
to get on the ground floor in the impor- 
tant, interesting, and challenging phase 
of a new industry —guided missiles. 
(Qualified men are given real job 
responsibilities with Bendix and grow 
with the development of what is not 
only the nation’s most important 
weapon system, but a project that will 
undoubtedly lead to new and impor- 


tant long-range commercial application. 


At Bendix you will be associated 
with top missile authorities and have 
at your command unexcelled engineer- 
ing and manufacturing facilities. Salaries 
for these top jobs and other oppor- 
tunities are open for discussion, Write 
today to: Mr. W. L. Webb, Ceneral 
Manager, Missile Section, Bendix 
Products Division, Bendix Aviation 
Corporation, 403 North Bendix Drive, 


South Bend, Ind. 


23 OTHER ENGINEERING POSITIONS! 


Bendix also offers unusual job opportunities for assistant 
engineers, junior engineers, and technicians, as well as a 
score of other assignments. A 30-page book describing in 
detail every phase of our guided missile operation will be 
sent to you on request. If you are interested in guided 
missiles, this book will interest you. Write for it today. 
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Committee took under advisement the 


having a special ad hoc 


a study of the critical 


desirability of 
committee make 


situation in which the industry will find 
itself if forecasts are correct 

Brig. Gen. T. K. Vincent, National 
Headquarters, A.O.A., discussed the Con 
mittee responsibilities and suggested the 
addition of consultants from the services 
to act as an advisory panel to the Com 


mittee 


HEATING AND HEAT TREAT- 

ING FURNACE COMMITTEE 

HOLDS GENERAL MEETING 
IN ATLANTIC CITY, N. J. 


The Heating and Heat Treating Fur 
concurrently 
Atlantic City on 
Henry M. Heyn, 
presided. No 


ted and no 


nace Committee met with 


the Shell Committee in 
October 12 and 13, 1955 
chairman of the Committec 


formal papers were preset 
problems were received from the military 
services 

The chairman reported that industry in 
this country was fortunate in having an 
adequate supply of each of the three media 
used in heating furnaces—celectricity, oil 
and gas. The human element is a problem 
however, and reduction in the use of man 
power will assure a more uniform flow of 


Avail 


cost, 


war matériel at a cheaper cost 

ability and continuity of fuel supply 
ease of control, and reduction or elimina 
tion of the human element, all must be 
heating 


considered in arriving at the 


medium to use 


EIGHTH MEETING IS HELD 

BY THE METAL WORKING 

LUBRICANTS COMMITTEE 

AT ROCK ISLAND, ILL 

The eighth meeting of the Metal Work 
held at 
on November | 
Reitze and Sec 


handled the 


ing Lubricants Committee was 
Rock Island Arsenal, Il! 
1955. Chairman Wilbur J 
retary George W. Gleim 
meeting in their usual efficient manner 

Col. Robert 


gave a fine talk in which the arsenal-indus 


4. Cyr, arsenal commander 


try relationship and interdependence were 
emphasized 

Chairman Reitze introduced every one 
present and noted that the Metal Work 
been 


ing Lubricants Committee had 


formed at Rock Island. The admonition 
of the commanding officer of the arsenal 
at that time was not to let the Committee 
“die on the vine.” The very active par 
ticipation of the Committee in Ordnance 
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For all your Tape Wound 
Core Requirements, specify 


CORES by ARNOLD 


You'll be assured of the performance and uniformity you want, when 
you use Arnold Cores as magnetic components in your amplifier, 
transformer and reactor assemblies 

Our facilities for production and testing are highly modern and 
complete. Arnold is a fully integrated company, controlling every 
manufacturing step from the raw material to the finished core, and 
therefore best able to maintain high quality control. You'll have at 
your command the most complete line in the industry containing 
every type, shape or size core you may require to mect design needs 
or electrical characteristics. 

Many sizes of Arnold Tape-Wound Cores are carried in stock for 
immediate delivery. @ Write for additional information, and \et us quote 


on your requirements and help solve your problems. 


HERE'S DATA VOU NEED... 
Write tor these Bookiets 


1 BULLETIN TC-101A "Properties 
of Delcamax, 4-79 Mo-Permalloy and 
Super-malloy"’--28 pages of technical 
data on Arnold Tape-Wound Cores of 
high-permeabilicy alloys 

2 BULLETIN SC.107 . “Arnold 
Silectron Cores’’—round, square, rec- 
tangular, or C and E cores; 52 pages 
of data on shapes, sizes, properties, etc 


ADDRESS DEPT. 0-61 


weo sese 





Write for notes on 
magnetic core 
design for audio 
transformers and 
filter reactors 


@ Close performance 
specifications depend, of 
course, on methods of core 
We have prepared organized 
engineering data presenting 
incremental permeability as 
applied to audio transformer 
cores which will provide you 
with valuable reference 
material. Ask for Bulletin A8. 


@ Magnetic Metals Company 
has pioneered mass production 
of magnetic core units to 
each individual requirement. 
Nothing new about these 
features in Magnetic Metals 
Company’s long established 
prompt and reliable service. 


MAGNETIC 


Company 


HAYES AVENUE AT 2ist ST. « CAMDEN 1, N. J. 
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industry activities speaks well for its 
obedience to that directive 

Brig. Gen. T. K. Vincent, from nationa 
headquarters, spoke of the dedicated mili 
tary and civilian personnel of the service 
the stake the country had reposed in them 
and the need for stockpiling this know 
how through the medium of our arsenal 
system 

W. E. Kramer, Gulf Oil Corporation 
discussed cutting oil tests conducted 
his company, the results of which will be 
published and distributed 

L. H. Sudhoiz, Socony-Vacuum Lab 
oratories, reported on the Crown Cork 
& Seal Method for the Cutting Test Sul 
committee 

Springheld Armory had proposed a 


i 
problem on soluble oil specifications. There 
was no Springfield Armory representative 
present to discuss the problem, but Marco 
Petronio of Frankford Arsenal reported 
that the informal Intra-Arsenal Lubri 
cants Cotmmittee had the ubject under 
consideratior 

L. H. Sudholz, Socony-Vacuum Lah 
oratories, reported on American Society 
for Testing Materials Committee K prog 
ress 

After luncheon, at which Brig. Ger 
A. Weyher, commanding general 
Ordnance Weapor Command 
the mission and organization of | 
mand, a guided tour of the arse 
enjoyed by all present. The hospitality of 
the arsenal tafft and the interest show: 
by all in attendance resulted in another 


fine meeting for this Committee 


FUZE COMMITTEE OF THE 
BOMB AND ARTILLERY 
AMMUNITION DIVISION 

MEETS AT WHITE OAK, MD. 


The Fuze Committee, Bomb and Artil 
lery Ammunition Division met at the 
Naval Ordnance Laboratory, White Oal 
Md., on December 14, 1955 lames FE 
Burke, vice-president, Stewart-Warner 
Corporation, is chairmar and W | 
Faithorn, also of Stewart-Warner, is sec 
retary of this Committee 

Capt. John T. Hayward, U.S.N., com 
mander of the Naval Ordnance Labora 
tory, welcomed the Committee and guests, 
numbering almost 200, to the Laboratory 

Brig. Gen. T. K. Vincent, staff consult 
ant for A.O.A. Technical Divisions and 
Committees, discussed the progress of the 
4.0O.A. technical bodies during 1955 

Comd: William B Rodman IV 
chief, Fuzes, Ammunition, and Explosives 
Branch, Research and Development Divi 
sion, Navy Bureau of Ordnance, pr 


sented lL paper or . I uze Safety 


ORDNANCE 








NV. HOLLANDSE 
SIGNAALAPPARATEN | 
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automatic 


radar 


fire 


control 
equipment 
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Seth W tooth, chief, Fuze Depart 
ment, Research and Development, N.O.L., 





discussed “Automation in Fuze Produc 
tion.” ° 

Col. George A. Pace, Ordnance Corps, 
acting chief of the Ammunition Branch, 
Research and Development Division, Of 
fice of the Chief of Ordnance, discussed 
‘Aspects of Army Fuze and Ammunition 
Programs.” 

Capt. Benjamin L. Lubelsky, U.S.N., 
assistant director, Management, Research, 
and Development Division, Navy Bureau 
of Ordnance, discussed the “Direction of 
Effort in Research and Development for 
Fuzes and Related Ammunition Com 
ponents.” He presented the budget cycl 
in the Bureau of Ordnance which in 
formed many industry members as to th 
reason for changes in programs. The in 
crease in fuze problems for fuzes used in 
guided missiles was contrasted with the 
marked decrease in artillery ammunition 
fuze requirements. As in other branches 
of ordnance, reliability is still the ulti 
mate problem 

Comdr, Hugh W. Howard, commander 
of Destroyer Division 202, gave a paper 
on “Fleet Operational and Environmental 
Requirements in Fuze Design and Devel 
opment.” He discussed the good and the 
bad in connection with the subject in an 
interesting and understandable manner 

Capt. John H. Brandt, U.S.N., chief of 
the Ammunition Branch, Material Divi 


i EARLI I IC sion, Navy Bureau of Ordnance spoke on 
MALLEABLE * 61112 STEEL «100 ‘Procurement Trends in Fuzes.” Guided 
missile fuzes show increasing activity, and 


conventional weapons fuzes show a de 


CAS j INGS creasing trend He presented dollar and 


percentage figures for groups of fuzes to 





illustrate these trends 


Low machinability index of 80-90 (BINI2 M. Eugene Jones, assistant director for 
steel - 100) is probably reason enough to warrant contract procurement, Contract Division 
serious consideration for your product. Navy Bureau of Ordnance, discussed 

But pearlitic malleable castings—from National “Current Aspects of Contractual Proce 


—don't stop there. They have great ultimate dures, Problems and Relationships he 


strength ... resist wear under heavy loads at tween the Navy and Industry He han 


died this difficult and little-appreciated 


high speeds . . . make excellent non-seizing bear- 
: ; , subject in an interesting and enlightening 
ings... can be air or liquid-quenched . . . can be tinal 
smooth-finished. S. S. Podnos, director, Ordnance and 
Don't overlook the advantages of pearlitic Fennenert Ravicmest. Glee of tie Ania 
malleable. For pearlitic malleable castings—from ant Secretary of Defense (Applications 
National—can often reduce manufacturing costs, Engineering), read a paper on “Applica 
weight and assembly time... can increase the tions Engineering—Its Réle in the De 
AA- 1806 partment of Defense.” This relatively new 


sales potential of your product. 
staff organization has a definite place in 


the weapon-development complex, and the 


speaker explained its operation and pro 


NATIONAL *:s: CASTINGS COMPANY |i oi. 58: wars, Assistan 


Chief of the Navy Bureau of Ordnance 


Cleveland 6, Ohio for Planning and Programs, discussed 
The Nation's largest independent producer of malleable and pearlitic malleable | “Aspects of Naval Ordnance and Defense 
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A smile is his umbrella 


CCir anyone believes our smiles involve abandonment of the teachings 
of Marx, Engels and Lenin, he deceives himself poorly. Those who wait 


for that must wait until a shrimp learns to whistle.?? 


NIKITA KHRUSHCHEV LaBor 


Business 


GOVERNMENT 


a Rlowie: pre 


Sa Sree 
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Get YOUR set of A.O.A. Prints 


Yh fe Gun Bl 
Vo. One 


By Josep PENNELL 





“The Gun Pit” is one of four attractive Pennell reproductions avail 
able to Ordnance Association members who recommend friends for 
membership in the A.O.A. You can receive Series | of A.O.A. Prints 
(the Pennell lithographs) as soon as four of your recommended friends 
become new A.O.A. members. 

Simply jot down their names and addresses on this form. Then mail 
it to us, We will send to each person, who is not now a member, an 
invitation telling about the aims, purposes and services of the Association, 

Please Print 
Name oe 
Address 
City, Zone, State 
Name 
Address 
City, Zone, State 

y 
Name 
Address 
City, Zone, State 
Name 


Address 


City, Zone, State 


Please print your name here so that we may mention your name, and 
also give you credit for the memberships obtained: 


Your Name 


Return to: 


A.0.A., 708 Mills Bldg., Washington 6, D. C. 
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Association Affairs 





Divisions and Committees 


Department Programs—The Transition 
Period in Naval Ordnance.” He stressed 
the new look in testing procedures and the 
requirement for “built-in” reliability. The 
value of the advice given by the A.O.A. 
Technical Committees was noted and its 
continuance was requested, 





EXECUTIVE BOARD, COMBAT 
AND TACTICAL VEHICLE 
DIVISION, MEETS TO 
COMPLETE ORGANIZATION 


The Executive Board of the Combat 
and Tactical Vehicle Division met with 
the chairman, Robert T. Keller, Chrysler 
Corporation, and the secretary, Ralph 
Cantlay, Chrysler Corporation, at the De- 
troit Arsenal, Centerline, Mich., on No 
vember 15, 1955, to complete the organi 
zational structure of the Division 

Col. Roger Hemion, Ordnance Corps, 
commanding officer of the Detroit Arse 
nal, welcomed the Division. He outlined 
some of the problems which concerned 
the arsenal in connection with combat 
vehicles 

Brig. Gen. T. K. Vincent, from na 
tional headquarters, A.O.A., discussed the 
broad policies covering the technical ac 
tivities of the Association 

Chairman Keller stated that all fire 
control and related component matters 
would be handled by the Combat Vehicle 
Fire Control Committee of the Fire Con 
trol Instrument Division. He gave Com 
mittee chairmen full authority to select 
members of their Committees, subject to 
his review 

The chairman expects to hold an an 
nual meeting of the entire Division and 
authorized Committees to meet as often 
as necessary, keeping him supplied with 
minutes of such meetings 

The name of the Division has been 
changed to “Combat and Tactical Vehicle 
Division” so as to include all related 
vehicles for which the Division is re 
sponsible 

The Tank Committee was changed 
to “Track Vehicle Committee” and a 
“Wheeled Vehicle Committee” is being 
established. The Engine Committtee was 
changed to the “Engines and Power Train 
Committee.” 

After lunch at the arsenal the group 
enjoyed a conducted tour of the research 
and development facilities, followed by 
an excellent presentation of the entire re 
search and development picture by Col 
George T. Petersen, Ordnance Corps 
chief of the Research and Development 
Division, Detroit Arsenal. 
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PRIVATE EYE FOR THE U.S. NAVY © 2+ 





NUMBER 10 OF A SERIES 

















Because of its maneuverability in shallow water, and 
its agility in finding secure hiding places, the X-1 is a 
highly versatile addition to our Navy. 





Incorporated in the X-1 are all personnel living essentials 
of larger subs. Crews are just as safe, just as comfort 
able, as those in large subs. 


Ay FAIRCHILD ENGINE DIVISION DESIGNED 
AND BUILT AMERICA’S FIRST MODERN 
MIDGET SUBMERSIBLE FOR THE U. S. NAVY 


New tactical mobility is brought to many U.S. Navy operations by 
the Fairchild X-1, a revolutionary underwater weapons system for 
close-in reconnaissance of harbors and inlets. The X-1 is the first of 
its kind ever produced in America, and the first naval vessel of any 
kind to be designed and constructed by a U.S. aircraft manufacturer. 


Fairchild designed and built the 25-ton, 50-foot X-1 with an uncon- 
ventional underwater propulsion system, and with airplane-like con- 
trols. The new “pocket” sub has a four-man crew —operates quietly 
and stealthily, performing missions that large craft could never do 


Once again, Fairchild design and engineering ingenuity has produced 


a vital new instrument of defense for our armed forces 


A Division of Fairchild Engine and Airplane Corporation 


FAIRCHI aed 


ENGINE DIVISION + DEER PARK, tL. I, 


WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 
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After 40-hour accelerated 


wear test, failure is obvious 
in wringer gear cast in type 
of iron formerly tried. 


After 256 hours of identical 
testing, this Ductile Cast Iron 
gear shows distinctly superior 
resistance to wear. 


Over 500,000 gears prove you can 
minimize rejects with Ductile Cast Iron 


USERS AND Propucers ALIKE gain basic ad- 
vantages from Ductile Cast Iron. 


Here’s a typical example, a wringer gear 
cast in Ductile Iron for washing machines 
made by The Maytag Company of Newton, 
Iowa. More than 500,000 such gears now in 
service attest to two facts: satisfactory re- 
sponse to fabrication, and satisfactory per- 
formance for users. 


Wringer gears must defeat wear to extend 
gear life. Test and performance records show 
how fully Ductile lron gears meet this need. 


But despite high wear-resistance, Ductile 
Iron is machinable. Indications of improved 
tool life and finish add to the fabricator’s 
satisfaction with this versatile iron. 


Ake, THE INTERNATIONAL NICKEL COMPANY, INC. 





In the foundry ... rejections have been 
almost zero, 


“Castability” of Ductile Iron spells volume 
output in St. Paul Foundry & Manufacturing 
Company, St. Paul, Minn., and in Jamestown 
Malleable lron Company, Jamestown, N. Y., 
producers of wringer gear castings for 
Maytag home washing machines. 


Try Ductile Cast Iron. Learn first-hand, 
how it outperforms other materials under 
tests and in service. Write now for a copy of 
the new booklet entitled, “DUCTILE IRON, THE 
CAST IRON THAT CAN BE BENT.” 


It’s yours for the asking. We'll also send 
you the latest list of authorized foundries now 
producing Ductile Cast Iron under patent 
licenses. Write to INCO now. 


67 Wall Street 
New York 5, N.Y. 
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Figure your saving with 


FARQUHAR 
PRODUCTION 
PRESSES 


| 
FARQULA Fm | 
YORK pA oe: mt FARQUKAR EK 
YORK im 

















Figures don’t lie when they show you why 


and how Farquhar Production Presses save money. 


It’s as easy as this . . . when you want to form 


material, check with the Farquhar Press Engineer. He'll show 
you, in plain dollars and cents, how standard Farquhar Production 


Presses can do your particular job easily, quickly, and at lower cost 


Every Farquhar Production Press has these value-packed advantages .. . 
e Rapid advance and return of the ram—for highest production, 


e Extra-long guides on the moving platen—for greatest accuracy. 


e Finger-tip controls—for easy, smooth operation, 


e Positive application of speed and pressure on the die 
for longer press and die life. 


e Minimum maintenance . . . dependable service. 


f 


Get the facts on Farquhar Production Presses send for 


catalog describing the basic sizes ond types of 


Foraquhar Presses. Write: A. 8. Farquhar Division, 


The Oliver Corporation, Press Dept., York 31, Penne 


OLIVER 


Sele a om ails ‘ 
at ie AlRiQ\u/H/A/R| 4 


PRODUCTION PRESSES 


DRAWING « FORMING « FORGING « STRAIGHTENING « BENDING + FORCING « ASSEMBLING « EXTRUDING « AND OTHER OPERATIONS 





THIS IS 
AETNA-STANDARD 





> >) 
SEAMLESS TUBE MILLS 


Aetna continues to conceive many new ideas for the produc- 
tion of seamless tubing. This continued progréss, plus reputa- 
tion and experience, helps Aetna Standard to continue as 
world’s leading desiqner and builder of Seamless Tube Mills. 











FLAT-ROLLED FINISHING EQUIPMENT 


This is one of Aetna’s six major product lines. Fiat-rolled 
embraces such equipment as Shearing and Classifying; 
Scrubbing and Drying; Recoiling; Slitting and Side Trimming; 
Roller Levellers (two-high and four-high); Reels of all kinds; 
and many other products. 
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CONTINUOUS COATING 


This year Aetna will have completed the building of 25 
continuous galvanizing lines, in addition to several terne 
and electrolytic tinning lines. Aetna has worked closely 
with industry in this development and is considered the 
pioneer in continuous coating equipment. 


«Dp 


Aetna specializes in manutacture of small and medium-sized 
iron- base rolls. Aetna is pioneering in the use of Nodular 
Iron for rolls and castings under trade name of Magaloy. 


© 


CONTINUOUS BUTT WELD PIPE MILLS 


Over the years, new ideas and engineering accomplishments 
have strengthened Aetna’s position as the only builder in 
America ol Continuous Butt Weld Pipe Mills. In recent 
months, Aetna Pi Mill equipment has been installed in 
America, in Cuneta, in Germany, in England, in Japan and 
in Argentina. 
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COLD DRAWING 
The world over, Aetna Standard is recognized as the pending 
pumerty and builder of cold draw equipment for tubes an 
bars is year marked introduction of several innovations 
al by Aetna, such as the air gripper carriage and hook 


THE AETNA- STANDARD ENGINEERING COMPANY - PITTSBURGH, PA. 


PLANTS IN WARREN, OHIO - ELLWOOD CITY, PENNSYLVANIA 
GOOD EQUIPMENT BRINGS DOWN PRODUCTION COSTS 
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NEW DEVELOPMENTS 





NEW ANTITANK WEAPON 

The long-felt need for a self-propelled airborne antitank gun 
to oppose enemy armor and perform other tank assault roles in 
Army's 
W eigh- 


205-horse 


airborne operations may at last have been met by the 
new T101 track-laying 90-mm. weapon now under test 
ing 15,800 pounds, the new vehicle is powered by a 


power, 6-cylinder, air-cooled engine with cross-drive transmis 
sion and has a speed of 30 miles an hour. (See front cover 

The T101 has an unarmored tanklike body made entirely of 
lightweight metals so that it can traverse snow and muddy, 
marshy, or sandy terrain and be dropped from aircraft by para 
chute. The powerful 90-mm. gun is mounted above the hull with 


out turret 

“FLYING SAUCERS” 
The Air Force, 

has concluded that there is no such thing as a flying saucer. It 


reporting on the results of an 8-year study, 


said, however, that it might soon have a disk-shaped aircraft 


“somewhat similar to the popular concept of a flying saucer.” 


Air Force Secretary Donald A. Quarles also announced that 
the Air 


rising aircraft at Edwards Air Force Base, 


first jet-powered vertical 
Calif. The delta 


Aéronautical Corporation 


Force soon would fly the 


winged craft was built by the Ryan 
San Diego, Calif 

“We are now entering a period of aviation technology in 
which aircraft of unusal configuration and flight characteristics 
will begin to appear,” Mr. Quarles said. “Vertical-rising aircraft 
capable of transition to supersonic horizontal flight will be a new 
phenomenon in our skies, and under certain conditions could give 


the illusion of the so-called flying saucer.” 


GUIDED MISSILE SUBS 


Growing emphasis on development of the submarine as a 


guided-missile ship can be expected, according to Secretary of 
the Navy Charles S 


opened up a vast new field for underseas craft. Submarines, able 


Thomas who said that guided missiles have 


to operate unsupported and undetected in enemy waters, could 


surface at any point to launch missiles of deadly accuracy and 


destruction. They could then disappear and launch other attacks 
elsewhere 

Experimentation was begun with the conversion of the subma 
rine TUNNY into a guided-missile vessel in 1953. A sister ship 
the Barpero, 
Navy has included in its 1956 shipbuilding program a submarine 


is now undergoing conversion. In addition, the 


to be designed from the keel up for guided-missile attack 


UNMANNED SATELLITE 


The contract for a major part of the globe-circling earth satel 
Eisenhower last July, has been 
Md. The 


launched into outer space by 


lite, announced by President 


awarded to the Glenn L. Martin Company, Baltimore, 


small, unmanned satellite will be 


U. S$. scientists sometime during the International Geophysical 
Year beginning in July 1957 and ending in December 1958 
builders of the Navy's Viking Rocket 


launching vehicle that will hurl the 


The Martin Company, 
will make the multistage 
satellite into outer space. General Electric Company will sup 
ply the rocket motor to be used in the first stage of the launching 


vehicle. As “Project Vanguard” develops, other contracts for 


portions of the launching vehicle will be awarded to different 
industrial sources 


The size and shape of the satellite have not yet been deter 


ORDNANCE 





WEED PROBLEMS? 


One application of 


Du Pont Telvar 


WEED KILLERS 


stops weeds for the 
season—or longer! 


“Telvar”’ kills weeds through the roots . . . prevents re- 
growth. Low rates (20 to 80 lbs. per acre) make it cost 
little for the results you obtain . . . also mean less han- 
dling, fewer storage problems. To cut maintenance costs 
“Telvar” in your weed-control 


ager: 


Sisiae 


9 F3. 
445% 


rs 
, . 
an a . 


to new low levels, put 
. . . corn ” Note thorough job “Tel " did d this f . “Tel ws 

program. Available in two formulations: ‘““Telvar” W, “gecn ty ailliaggnaag liter ndsctege tg .qougells ag 
won't corrode fence or equipment, it's low in toxicity to 


and ‘“Telvar’’ DW. humans and animals, non-flammable and non-volatile 


One application of 


Du Pont Ammate 


WEED AND BRUSH KILLER 


} 


kills more kinds of brush 


—safely—at lower cost! 


“Ammate” kills more kinds of brush and keeps it down 
longer than most weed and brush killers! When the origi- 
nal spray job is done well, brush is kept under control for 
years with only an occasional spot spray. You can rely on 
“Ammate”’ to do the job safely, even where your right- 
of-way adjoins cropland, because ‘‘Ammate”’ is not vola- 
a tipsy aay nee Sage yin engllanaary-rleaeeer tile. There are no vapors to drift onto sensitive crops. 


—Three years later, brush is still under control. “Ammate” 
allows low-growing cover to return to resist erosion. It is no hazard to crews, stock or wildlife. 


PREE ILLUSTRATED BOOKLETS describe how to contro! weeds 
and brush with Du Pont chemicals. For your copies, write to 


. ® ® 
Du Pont, Graselli Chemicals Dept., Rm. 4032, Wilmington, T j A ¢ 
Del. In Canada, Du Pont Company of Canada Limited, Box e var mma e 
660, Montreal Weed Killers for Weed ond Brush F Mer 
industrial we @66u 5 pat OFF 
On all chemicals always follow directions for application. Where warning or 


caution statements on use of product are gwen, read them carefully SETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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and Puduilon 
MEN... 


y milling a groove and 
inserting a Reliance Snap Ring, engineers and 
production men have found the economical 
answer to forming shoulders on shafts or in 
counterbores. The savings in production TIME 
ean be graphically pictured by comparing the 
work involved in machining inch after inch of 
solid metal in contrast to just cutting a groove 
a fraction of an inch wide. MATERIAL is saved 
instead of being wasted on the plant floor. In 
fact, less material is required because standard 
This all adds up to 
efficient production, 


sized shafts can be used. 
saving MONEY through 


Write for Engineering 
Bulletin 4/K3. No obli- 
gation, of course. 


EATON MANUFACTURING COMPANY 
& RELIANCE DIVISION 


510 Charles St., Massillon, Ohio 


Cleveland * Detroit 
Montreal 


OFFICES ond PLANTS: 


Salea Offices: 
Chicago * St. 


New York * 
levis * Sen Froncisce * 





New Developments 





mined, but it will be large enough to contain a number of instru- 
ments and to be tracked from the ground by optical and radio 


devices. 


GUN COVER 


\ unique type of 1 


snow cover, ck signed to protect antiaircrait 
weapons from the ice and snow of Alaska's winters, was recently 


demonstrated at Battery A, 867th Antiaircraft Battalion, Fort 


Alaska 
M4 inch pipe 


Richardson rhe first component of the snow cover is a 


frame made of which can be quickly assembled 


pyramid tent to which has been added an 


is then placed at 


around the gun. A 
18-inch canvas skirt 
is held upright by a center pole resting on the metal plate of the 


vund the frame The tent 


Snow cover for antiaircraft gun (Army photo). 


radar console. A heater circulates warm air inside the enclosure 
The main purpose of the cover is to provide a shelter for anti 
cold 


personnel to perform operational checks on the guns without 


aircraft weapons against the and to allow maintenance 


gloves 


ARMY OF FUTURE 


\ picture of the Army of the future and some of the “radical 


changes” in weapons it would use were discussed recently by the 
Arn y 
M. Gavin, at the 
L. S. Army, Fort Benning, Ga 


the 1960-1970 


Chief of Research and Development, Lieut. Gen. James 


first annual meeting of the Association of the 
General Gavin said that during 
period the Army would have these advanced 
military developments 


l. Nuclear 
280-mm 


shells for cannon smaller and more mobile than the 


present atomic gun 
2. Improved Redstone artillery missiles with ranges up to 150 
miles or more 

3 An improved version of the Wa Corporal, called the Ser 


geant 
4. Smaller rockets with greater power than the Honest John 
He also envisioned a missile that would be capable of inter 
the 


cepting and destroying an intercontinental ballistic missile, 


ocean-spanning weapon that is still on the drawing boards 


to ob 


missiles have 


The traditional artillery gun may well be on the way 


solescence,” General Gavin declared, “for the new 


almost unbelievable possibilities both for antiaircraft and anti- 


tank purposes and for all kinds of other enemy targets.” 


Most battle supplies, he said, should be delivered by assault 


cargo and convertiplane aircraft. The tactical transport of units 


into and within the battle area must be accomplished by aircraft 


and fast naval vessels 


Tactical units would possibly be smaller regimental combat 
£ 


teams or integrated battle groups of all arms. They would be 


semi-independent, self-contained, and capable of operating over 


extended distances with little direction by higher headquarters 
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New AC speed sensing control 


... for jet engines 


... for turboprop engines 


@ accurate within Vo of 1% of 
operating speed settings 


@ no attention required be- 
tween engine overhauls 


@ exceeds all requirements of 
Mil-E-5OO9A 


Through Drive Shaft = : 
caentent Abt Gites The most sensitive control of its kind 


Pads at both ends yet produced for use on gas turbine engines! 
Snap-Action Switches 
Now, you can automatically control ignition at set engine speeds 


t 
Precision Flyweigh . control fuel flow .. . operate hydraulic bleeder valves 


Assembli 
Y actuate afterburners .. . or any of a dozen other operations 


important to the functioning of a gas turbine engine 


But, the amazing part is this: This new AC Speed Sensing Control is 
so carefully engineered, and so precisely built, that it will “repeat” 
within a tolerance of less than '/, of 1%. 


What's more, this small-size, lightweight control will operate 

switches at as many as four different predetermined speeds. It is 

QUALITY designed to withstand high engine vibration, is ignition-proof, 
PRODUCTS will hold calibration and operate without attention for periods 


exceeding engine overhauls. 


AC can design a Speed Sensing Control to fit the specific require 
ments of any aircraft or industrial application in the gas turbine 
field. If you have a speed sensing problem, write direct to AC in 
Milwaukee. Your inquiry will receive a prompt reply 


AC SPARK PLUG LY THE ELECTRONICS DIVISION OF GENERAL MOTORS © FLINT, MICHIGAN © MILWAUKEE, WISCONSIN 
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Trae Pow 
OF THE 


The far West's mightiest battery of 
hydraulic and mechanical presses, in the 
same Skilled hands that produce 
world-famous Norris-Thermador products, 
are at your disposal. For projects 
requiring large volume runs of 


heavy metal stampings, cold 





extrusions and deep-drawn 


metal products, military 





assignments in rocket 








and ammunition com- 

ponents — for magnetic 

amplifiers, voltage regulators, 

pulse transformers, and geophysical 
applications in the field of electronic 


development, look to Norris- Thermador. 


Ordnance « Electric Bilt-in and 

Console Ranges « Electric Bilt-in Wall and Portable 
Heaters « Electric Water Heaters 

Evaporative Coolers « Fractional Horsepower 
Motors « Compressed Gas Cylinders 

Auto Wheels + Transformers « Stainiess Stee! 
Copper Bottom Cookware « Porcelain-on 

Steel Pilumbingware « Oil Stoves 


WORE 


5215 Sout 


Division and Subsidiar 
THERMADOR ELE 
A. J. LINDEMANN 


**eeven Leeoves 
antag’’ 
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New Developments 





ATOMIC AIRCKAFT 


The Air Force will have a nuclear- 
powered airplane flying within ten years 
according to Gen. Thomas D. White, Air 
Force Vice Chief of Staff. General Whit 
disclosed that the Air lorce is working in 
conjunction with the Atomic Energy Com 
mission on the project. “We have 
the pomt of uncertainty he declared 
know we can build a nuclear-powered ; 
plane.” 

The atomic plane, in addition to its higl 
speed, will have “unlimited” range and 
endurance 

General White said the atomic airplane 
could be effective retaliation against enemy 
guided missiles since a fleet of atomic air 
crait could theoretically remain airborne 
at all times, ready to launch a counter 
attack. He indicated that, with the use of 
nuclear-powered engines, the Air Force, 
for the first time, might build water-based 


bombers for strategic missions. 


HYDROFOIL CRAFT 


The Navy is experimenting with some 
fast-moving hydrofoil craft resembling 
small airplanes. They make seventy-five 
miles an hour through the water and are 
powered by two aircraft engines They 
ride on three foil-equipped struts, one 
under each wing and the tail. Water flow 
ing across the foils provides the lift t 
skim the surface. They make twice the 
speed of conventional craft with the sam 


power 


TRANSISTOR CONTROLS 


The Navy Bureau of Ordnance has an- 
nounced the development of a new ultra 
sonic control system for torpedoes in 
which, for the first time, transistors are 
used to re place completely the usual assort 
ment of electronic tubes. Developed by 
scientists at the Westinghouse Research 
Laboratories, the fully transistorized sys 
tem brings to torpedo control all the 
proven advantages of transistors including 
extreme ruggedness, small size, high re 
liability of operation, and low electrical 
power requirements 

Purpose of the control is automatically 
to direct the path of a torpedo to an enemy 
target. It does this by utilizing sound 
waves in the water. Once the torpedo is 
launched, the control “takes over” and 
causes the torpedo to seek out and follow 


its target without human assistance 


AUTOMATIC “BRAIN” 


The Air Force and Hughes Aircraft 
Company have announced the development 
of an electronics system which flies inter 
ceptor aircratt iutomatically “from take 
off to touchdown" and which accurately 
could seek out enemy bombers before they 
struck American cities. The pilot's only 
function in the new, almost complete! 
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BENDIX LINKAGE TYPE POWER STEERING— Because Bendix* 
Power Steering is of the linkage -ype, manufacturers find it 
especially adaptable for production line installation without ex- 
tensive engineering changes. Manufacturers can now meet the 
ever-increasing demand for power steering more efficiently and 
more economically with Bendix Linkage Type Power Steering. 











BENDIX HYDROVAC POWER BRAKE—With over four million 
in use, the Bendix Hydrovac* is the world’s most widely used 
power brake for commercial vehicles. This overwhelming 
preference for Hydrovac is a result of sound engineering 
design, exceptional performance, low original cost and mini- 
mum service upkeep. Make the industry's choice your choice. 


"ote. v. 6. rat. oP 


BRAKES « POWER STEERING « POWER BRAKING + CONSTANT VELOCITY UNIVERSAL JOINTS + HYDRAULIC REMOTE CONTROLS 


BENDIX civrsvon SOUTH BEND so 


Export Seles Bendix international Division, 205 Lost 42nd Street, New York 17, ¥ 


AVIATION CORPORATION 








MAKE YOUR MARK 


better, faster, at lower cos!?... 
with the M@fpexe, 


Markem machines are helping ord- 
nance installations save time and 
money in their marking operations, 
The Series 55A shown manually or 
automatically receives, prints and 
ejects projectiles 75 mm through 105 
mm, or other cylindrical objects up to 
10” in diameter, weighing 5 to 100 
pounds, Typical 55A features include 
quickly changed printing elements , .. 
removable inking-printing unit for 
easy access in conveyor line set-ups; 
self-contained electric drive; explo- 
sion-proof equipment when required. 





CLEARING 
1600 TON 
HI-SPEED AIR 
CLUTCH FORGING 


Used 
NEW MACHINE GUARANTEE 


METHOD 


HUGE SAVINGS 
ON MODERN 
LIKE-NEW EQUIPMENT 
FOR HEAVY METAL WORKING 
PRODUCTION WORK 


44 


Find out how the Markem Method~— 
the right machine, type and marking 
compound—can help you make your 
mark ... better. Write for full details, 


MARKEM MACHINE CO., 
Keene 9, New Hampshire 








20,000 LB 
CHAMBERSBURG 


STEAM DROP HAMMERS 
NEW 1944 
Used less than | year—€xcellent 
Guaranteed—Free of cracks and welds 





AJAX 1600 TON Hi-Speed Air Clutch Forg- 
ing Press-Late Model—Recently rebuilt. 
Guaranteed 
NATIONAL 75 TON Hi-Speed Air Clutch 
Forging Press (#3)—New 1942—Guaranteed 





STANDARD 4 Hi Rolling Mill 
5’ = 16" x 18-—Anti-friction bearings 
Enclosed drive—Late—Excellent 
UNITED 2 Hi Rolling Mills 
12” = 16"--Anti-friction bearings 
Enclosed drive—Late Excellent 





TAYLOR WINFIELD 

S00) 6UKVA 

Welder 

draulic New 
new--Guaranteed 


TAYLOR WINFIELD 
400 VA Upset Butt 
Welder Fiat model 
hydraulic Open End Type 
ew 1%}-—Like new 
Guaranteed 


c 








“Strom Guarantee Plan.’ 


WIRE, WRITE OR PHONE oO 
for complete stock list. 


ACME 1” Model XN Up- 

setting & Forging Ma- 

chine Air Clutch—Late 
model Rebuilt 


WATERBURY-FARREL 
and NATIONAL Hi- 
Speed Cold Headers From 
4" to \"'-—-Double Stroke 
mn and Solid Die 

Hi-Speed Screw Slotters 
Hi-Speed Thread Rollers 


Chicago BAyport 1-268! 
PHONES: Hammond WEstmore 3-068) 

















1818 Summer Street 
HAMMOND, INDIANA J 








New Developments 





automatic system will be to take off and 
then land the airplane 

The electronic control system has re 
portedly shifted combat advantage from 
the offense to the defense, and any aggres 
sor will have to gamble on losing a high 
proportion of bombers. The system will 
automatically locate and approach an en 
emy bomber from the most effective angle 
will fire the 


armament at exactly the correct moment 


automatically interceptor’s 
for maximum results and then automati 
cally return the interceptor to its base for 
the pilot to land it 


“SKY CAVALRY” 


A revolutionary new company-size unit 
employing helicopters, fixed-wing aircraft 
jeeps, and tanks to test new battlefield con 
cepts has been formed by the Army 
Dubbed “SkyCav,” the unit was organized 
at Fort Bragg, N. C., last August 

Using airborne television, photographi 
radio, and radar equipment, it is designed 
quickly to provide commanders with in 
formation about the enemy. Similar equip 


ment is employed in jeeps and tanks 


FLYING SUBMARINE 


An idea for a flying submarine equip 
ped with water skis, the patent on which 
was kept secret for several years by the 
Department of Defense, has been an 
American Engineering 
Del. Still only in 


the primary stage of development, the new 


nounced by All 
Company, Wilmington 
craft does not differ markedly in appear 


ance from a standard swept-wing jet 
fighter, but it utilizes two power plants 

a jet engine with air intakes on the up 
per part of the fuselage for air operation 
and a marine engine driving a small pro 
peller at the rear of the craft for under 
In flight, the 


is retracted within the 


water propulsion marine 


propeller fuselage 


In the 2-medium operation, the pilot of 


the flying submarine would start the 


marine engine just before landing. Land 


ing on its hydrolift skis, the craft would 
aquaplane until it slowed down and came 
to rest on its hull. The jet engine would 
then be stopped, the air intakes and ex- 
haust sealed, and the cabin pressurization 
would take in 


turned on. Then the craft 


water in ballast tanks and submerg: 


driven by its marine propeller and ma 


neuvered by its airplane control surfaces 
A retractable periscope would provide con- 


tact with the surtace 


COLD FOR RESEARCH 


been de- 
that it 


A magnetic refrigerator has 
Arthur D. Little, [ne 


is claimed will maintain temperatures 500 


veloped by 
degrees colder than the houschold refrig 
erator and within a fraction of a degree of 
the coldest temperature scientists believe 


possible. 
ORDNANCE 





AMPLIFIER: 
PA ATIMR DL 





c : 
IF YOUR DEFENSE PROJECT requires rugged, precise tolerance amplifiers delivered in quantity on shedule at 
low cost, ask the manufacturer who has produced the largest quantity. Write, wire of phone Government Division 
DuKane Corporation, St. Charles 1, Ilinois ™ ~ 

Pi DuKane is also a pioneer since 1922 in the building of commercial electronics. Ask about them 


rs 
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Eliminates Manual Marking...Saves Payroll Eq 
eres 


— “ 
a a ] 


For cost-saving efficiency use a Gottscho imprint- 
ing machine to mark required changeable legends 
on crates, cases, cartons, cans, tubes, projectiles, 
etc.... automatically. Models for every need to 
fit into any existing production set-up. 





Submit full details of your marking problem for our recommendation. 


Automatic 
ADOLPH GOTTSCHO, INC. CODING, MARKING, 





sticks 


IMPRINTING 
Dept. J, Hillside 5, N.3. | ines 


In Canada: RICHARDSON AGENCIES, LTD., Toronto & Montreal 

















with years of experience, 
proven ability 

and adequate facilities 
to handle your 


complete automation program. 


° ENGINEERING 


& MANUFACTURING CO., INC. 


Telephone - TWinbreok 3-4500 


19654 John R. Street, Detroit 3, Michigan 








New Developments 





The refrigerator is designed as a re- 
search tool and is controlled entirely by 
external magnetic fields. It has no moving 
parts or flowing liquids in the cooling sys 
tem, It uses, instead, a plastic capsule 
three inches long containing a _ special 
chemical salt as the refrigerant 

The first machine has been purchased by 
the Naval Research Laboratory in Wash 
ington. In research, the refrigerator will 
help determine the specific heat of various 
metals and clements and make possibl 


study of magnetic properties of substances 


POLAR AIDS 


New developments that may help con 
quer the frozen polar wastes recently have 
been disclosed by the Army. They include 
an electronic crevasse detector and electric 
trail marker which for the first time make 
it possible to travel over ice and snow 
during day or night. Another discovery is 
that tunneling under polar ice and snow 
is surprisingly practical and may be a 
cheap and easy means of providing shelter 

The crevasse detector is said to have 
been tested already on Weasels and other 
tracked vehicles. It sets up a field of 
vibration ahead of the vehicle, and when 
the field of vibration is interrupted it in 
dicates that a crevasse lies ahead 

The trail markers consist of two un 
insulated wires laid along each side of the 
route with batteries placed at interval 
transmitting impulses through the wires 
An instrument in the vehicle traveling 
along the trail picks up the electrical im 
pulses and enables the driver to stay on 
the path despite darkness or stormy 


weather. 


MINIATURE RADIO 


Developed by the Air Research and 
Development Command, an improved 
miniature emergency radio which permits 
a stranded airman to direct his own rescut 
weighs only fifteen ounces and has a 
volume of twenty cubic inches. Approxi 
mately half as large and heavy as rescue 
radios now in use, the combination trans 
mitter and receiver will be included in the 
survival kits carried by Air Force person 
nel when flying over water or wilderness 
areas. Designated the URC-11, the new 
radio contains 6 subminiature tubes and 
under normal conditions will transmit from 
10 to 100 miles 


GUIDED MISSILE SHIP 


The world’s first guided missile cruiser 

the newly converted U.S.S. Boston 
(CAG-1)—has joined the Navy's modern 
fleet to become the first combat ship cap 
able of firing supersonic antiaircraft guided 
missiles. This ship with its associated 
radars and guidance systems for Terrier 
and other antiaircraft missiles represents 
a complete new naval weapons system 
specifically designed to further the Navy's 


mission of control of the seas 


ORDNANCE 














DESIGN-PROTOTYPE-PRODUCTION. That's NORTHROP ANAHEIM’S 
part in this picture. Shown in cross-section, above right, is the new NORTHROP 
SKY SCREEN. Here's how it works: Approaching aircraft (1), picked up by 
radar (2), appears as a “pip” on surveillance scope (3), mounted (4) in top 
of Sky Screen.**Pip” is reflected off one way mirror (5) so it appears to lie 
on plotting lens (6). Marker chips placed on plotting lens to coincide with 
“pips” are reflected through a unique, variable magnification and focus 
lens system onto the translucent surveillance screen (7). Normally several 
Sky Screens project overlapping radar presentations onto the surveillance 
screen. Command group (8) thus views an enlarged composite radar plot 
with each aircraft identified by the number and color of the chip used, The 





command group establishes identification of the aircraft and directs inter 
ception (9) if aircraft is hostile. The Northrop Sky Screen thus gives up-to 
the-second transmission of radar information to a command group of any 
required size with neither interpretation nor translation error 

in perfecting and manufacturing the Northrop Sky Screen, Northrop 
Anaheim worked from a basic by Control 
University of Illinois, and from prototypes developed by the Intelligence 


concept System Laboratory 
Northrop Anaheim is now manu 


This unit 


Branch of Rome Air Development Center 
facturing this vital defense link in quantity for the U. S. Air Force 
is, in its present form, readily adaptable to air traffic control, harbor con 


trol, civil defense, shipboard—for all applications using radar traffic control 


Northrop Anaheim designs, develops and produces 







sion eyuipment for you 


California 


ing facilities 


CAMG 
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A part of Northrop Anaheim's expanding capacity 
is now available to design and manufacture preci 


A Division of Northrop Aircraft, Inc 
Anaheim is a completely self-contained facility with 
350,000 sq. ft. of plant area located in Anaheim, 
In addition to its own fully 


. Northrop 


integrated engineering, tooling 
and manufacturing facilities 
Anaheim enjoys access to the com 
pany’s home-plant 3000-man Engineer- 


In addition to the Sky Screen, 
Northrop Anaheim has produced a wide 
variety of micro-precision optical and 
mechanical equipment and armament 


NORTHR 


500 EAST ORANGETHORPE, 


products that demand exacting tolerances 


Northrop Anaheim customers have included 

The Fisher Body Division 

Ingersoll Kelamereoe Div 
Berg Werner Corp 

U.S. Air Force 

U.S. Marine Corps 


Ferd Meter Company, Tonk Division 
Raytheon Manvlacturing Compeny 
U.S. Army Ordnance Corps 
U.S. Nevy 

(BvOrd, BuShips, BuAer) 


Northrop Anaheim is a West Coast design and manu- 
testing facturing organization that can augment your own 


Northrop engineering and production capacity. Northrop 
Anaheim « an take your basic ideas through research 
and/or development into volume production at low 
unit cost 

For further information regarding the Northrop 
Sky Screen or for consultation on your design, de 
velopment or production problems, please contact 


Richard R. Nolan, Division Manager 


OP ANAHEIM 


ANAHEIM, CALIPORNIA~A DIVISION OF NORTHROP AIRCRAFT, INC. 
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OUMOABEN 
BOROSCOPES 


Sor the 
internal examination of 
* INJECTORS 


* TANKS AND 
PRESSURE VESSELS 


© AIRCRAFT STRUCTURES 
* Ol. FIELD EQUIPMENT 
© ENGINE CYLINDERS 
* GAS CYLINDERS 

* GUN BARRELS 

+ RIFLE BORES 








Fuller Gun Brushes 
On Active Duty 


We are proud to be serving our 
Armed Forces with gun brushes. These 
brushes usually are available for an 
extra tour of duty because of their 
unique Fullergript construction. In 
this construction a tripled mass of 
brush material is loop-anchored inside 
a —_ metal backbone to provide a 
far denser brushing surface and extra 


long brush life. ¥ 
CN OUSTRIAL ED OIirvision 


3585 MAIN STREET * HARTFORD 15, CONNECTICUT 
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MATERIALS PROGRESS 


George S. Brady 





Zirconium.—Attention of a number of metallurgical labora 
tories is now sharply centered on zirconium, largely sparked by 
a recent announcement of the Atomic Energy Commission that 
its annual requirements for this hitherto rare metal would soon 
expand to three times the present usage 

Zirconium has been most widely known for its use as an oxide 
in refractories, and it is also used to give special properties to 
steels and bronzes, but its present large prospective use is for 
corrosion-resistant construction alloys 

Zirconium is not a rare metal in the strict sense of its occur 
rence in nature. In fact, according to the U. S. Geological Survey, 
it has a higher average percentage occurrence in igneous rocks 
than nickel or copper. But the separation of the metal from its 
ores is difficult and costly 

Furthermore, it occurs intimately linked with hafnium, and 
this latter metal is a neutron absorber and must be separated 
from it for atomic energy use. The two metals are so near alike 
in physical properties that the separation is difhcult 
being made, however, as is evidenced by a recent drop in price 


Progress is 


of hafnium-free zirconium ingot from $33 to $23 a pound 

After much experimentation, }) estinghouse Electric Corpora 
tion turned to the high-cost and relatively scarce zirconium as a 
metal that would withstand the intense corrosive action of high 
pressure, high-temperature water and still meet nuclear require 
ments 

The alloy developed to meet these conditions, called Zircoloy 2, 
contains 1.5 per cent tin, 0.10 chromium, 0.05 nickel, and 0.12 
iron. Even slight amounts of nitrogen, oxygen, and other impuri- 
ties in zirconium greatly affect the corrosion resistance and physi 
cal properties of the alloy, so that the metal used must be pure 
The new nuclear power station of the Duquesne Lighting Com 
pany at Shippingport, Pa., will have Zircoloy-clad elements in 


the reactor 


Helicopter Lamps.—A new identifying lamp for helicopters 
developed by the Westinghouse Electric Corporation, East Pitts- 


burgh, Pa., and the Kaman Aircraft Corporation, Bloomfield, 
N, J., to withstand centrifugal forces 1,000 times its weight, has 
two closely spaced tightly coiled filament wires rigidly sup 


ported 

The 12-volt lamp gives a 35-candlepower glow with the effec 
tive light increased nine times by reflectors. The lamps are in- 
stalled Silver slip rings and silver brushes at 


the blade hub transfer electrical power from the fuselage to the 


in the blade tips 


blades 


New Bulb.—In a new 30-200-300-watt 3-way bulb for table 
and desk lamps developed by the General Electric Company, a 
coating of white silica is put on the inside of the bulb to give a 
hetter diffusion of light with reduced reflected glare and softer 


shadows 


Farm Materials.—Regardless of his political leanings, any 


fair-minded observer who considers the effects of technical 


progress must sympathize with the Department of Agriculture ir 


its efforts to balance the prices and supplies of materials produce: 
on the farms. In spite of costly acreage controls aimed at cutting 
cotton acreage 14 per cent, the 1955 cotton crop is now estimated 
at 13,928,000 bales, or 2 per cent above that of last year 

Add to this the fact that the production of synthetic textile 
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It’s mighty cold 


where these valves 
are going! 


LIKE ALL CLARY CONTROLS 

for guided missiles, the valves 
you see on this page are 

built to withstand extreme 
environmental conditions 

They are required to operate in 
temperatures ranging from 

160 degrees above zero to 

320 degrees below! 

Their reliability and watchmaker 
precision are characteristic of 
all Clary automatic controls 
We're very proud that Clary- 
manufactured valves and other 
Clary components have been 
chosen for such important guided 
missiles as Firestone's Corporal, 
North American's Navaho, 

and other Army and Air Force 
missiles. 


COMPLETE, FOLLOW -THROUGH 
SERVICE on automatic controls 
is a Clary specialty and includes 
@ DESIGNING AND TESTING to 
established specifications and 
envelope drawings 

@ PRODUCTION-ENGINEERING of 
parts or complete components 
covered by your prototype 
sketches or drawings 

@ MANUFACTURING of precision 
components to established 
drawings and specifications. 
So when reliability and 

service are vital in your plans, 
please call Clary 

Above left, gate-type propeliont valve; 


right, check volve 
Below, ‘CORPORAL’ propellant volve. 


registers 


AUTOMATIC CONTROLS DIVISION, X controls 
DEPT. NA16, CLARY CORPORATION 
Sen Gabriel, California Ey 


Creator of automatic controls, electronic equipment, aircraft components, business machines 
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Just a minute— 
Please don’t get us wrong... 


we like quantity business, too 


Just the other day an engineer told us: ‘‘I'd have 
asked you to quote on this order if I'd only real- 
ized you handled quantity production. But, 
somchow, from your ads, I got the impression that 
you specialized in custom-built transformers in 


very smal! quantities only.” 


““Whoa!"’ we shouted. “Sure we specialize in 
custom-built transformers, but we can make ‘em 
custom built or standard in whatever quantity 
you need. And we can do it quickly without 
sacrificing precious quality control,”’ 


Maybe the fact that we can handle large quan- 
tities will help you. Why not write and ask for 
more information. 


CALEDONIA 


| ELECTRONICS AND TRANSFORMER CORPORATION | 








Dept. O-1, Caledonia, N. Y. 





THE HOW AND WHY OF BETTER QUENCHING 


wt GULF SUPER-QUENCH 





Gulf Oil Corporation - Gulf Refining Company 
Room 1822, Gulf Building, Pittsburgh 30. Pa. | 
Gentlemen: 

Please send me, without obligation, a copy of your 
new 24-page brochure dealing with the application | 
and advantages of Gulf Super-Quench | 
Name | 
Title | 
Company 

al 
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fibers is increasing rapidly, and the condition becomes more com- 
plicated. Manufacture of acrylic fibers alone (Orlon, Acrilan, and 
Dynel) has jumped to 60,000,000 pounds this year and is ex- 
pected to surpass 80,000,000 pounds in 1956. Only about 10 per 
cent of these fibers is going into industrial uses, the remainder 
being used in clothing and house-furnishing fabrics formerly 
made from cotton and wool 

The efficiency of the large cotton producer, with modern equip- 
ment and better growing methods, has increased enormously, 
making parity-formula price comparisons with past years of no 
real value. The heartbeats of the politically minded go out to the 
“little fellow,” and it is this attitude that is largely reflected by 
the public. But a technical analysis indicates that what is true of 
the 
industries; namely, that formulas giving comparisons with past 


metal industries is also true of the agricultural-materials 


times are of little value and that only the producers who can 
afford to use the latest modern equipment and methods can pro- 
duce at a price that will meet the competition from new materials 

Flame-Resistant Cotton.—The Southern Regional Research 
Laboratory, Department of Agriculture, has developed a process 
for giving high flame resistance to cotton fabric without altering 
the normal fabric properties. The chemicals 
One part of a chemical called Tetrakis, which is hydroxy methyl 


phosphoronium chloride, is mixed with two parts of bromofor- 


process Uses unique 


mallyl phosphate, and the mixture is used as a one-bath treat- 


ment. The cloth is impregnated, dried, and cured by heat. 
rhe first chemical forms an insoluble polymer within the 
fiber, and the second coats each fiber with another insoluble 


polymer. The weight of the cotton fabric is increased eighteen 
per cent, but it is otherwise unchanged in physical characteristics. 
Ihe treated cloth will withstand the most stringent tests for flame 
resistance. The coatings will not wash off in laundering or dry 


cleaning. 


Aluminum Bus Bars.—Aluminum has been replacing copper 
for bus bars, having the advantage that it gives sixty-one per 
cent of the electrical conductivity of copper with only one-third 
the weight. But a disadvantage is that a thin film of oxide forms 
on the surface, and this invisible film at the joints is highly resist 
ant to electric current. Now, the I estinghouse Electric Corpora- 
tion has developed a process for silver plating the aluminum bars 
without any included oxide, thus eliminating the resistance 

The oxide is dissolved off the aluminum with a caustic cleaner, 
and the bars are immediately immersed in a solution of sodium 
zineate which prodyces a tightly adherent thin film of zine on the 
aluminum rhe strike 


for 15 seconds at a current density of 20 amperes is necessary to 


This gives a good base for the silver strike 


prevent poor adhesion and blistering of the silver plate which is 
applied in 12 minutes at 10 amperes to produce a minimum silver 
0.0002-inch 


will satisfy the same temperature rise and joint-resistance require 


thickness of The silver-plated aluminum bus bars 


ments as silver-plated copper bus-bar joints 


Insulating Medium.—While one company was working to get 
rid of the oxide coating on aluminum as undesirable for bus bars, 
Reynolds Metals Company engineers were seeking to utilize the 
oxide coating as an effective insulating medium for conductors 
Reynolds has developed a method for building up the oxide coat- 
ing from the natural 0.0002-inch thickness by a special anodizing 
to give a heavy electrically resistant coat 

Aluminum sheet or foil anodized in this way is used instead of 
insulated wire for electromagnetic coils, producing coils lighter 
in weight and more compact than coils wound with copper wire 
The anodized aluminum coils have a higher heat-dissipation fac- 
tor than ordinary insulated wire coils. Moreover, the anodized 
oxide insulation will not burn out even at higher heats since the 
melting point of the oxide is higher than that of the aluminum 
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SPICER SPECIALIZES IN FOLLOW-THROUGH 


. . « follow-through ON EVERY DETAIL FROM ORIGINAL “THINKING 
FOR TOMORROW” TO PROMPT DELIVERY OF FINISHED PRODUCTI 





We are there .. . on the job. . . when 
the first mechanical layouts illustrate com 
plex power transmission requirements os 
related to new body, chassis, engine ond 
wheel suspension designs 


We are there . . . on the job . . . when 
tomorrow's new cor plans and projects 
ore still in the “doodle and discussion” 


stage. 





We are there . . . on the job. when 
the customer's most punishing road tests 
check the correctness of Spicer design and 
manufacture 


We are there on the job when 
new Spicer product developments ore 
tested by the industry's most advanced 
electronic and mechanical laboratory test- 
ing equipment 


a service is complete and comprehensive. It 
creates ... designs... engineers . . . manufactures. And 
keeps a sharp “follow-through” eye on the progress of 
each individual job through every step right to customer 
assembly lines. 


Spicer service has been continuous to the automotive in 
dustry for over 50 years. Each year sees major power 
transmission developments which Spicer has created . 

designed .. . engineered . . . and manufactured. These ad 
vancements were months and years in their transition to 
practical use. The new designs we are working on today 
will be delivered as finished products, one... two... and 
three years hence, on schedule, and in keeping with the 
reputation of Spicer units as “The Standard of the Industry.” 


No matter what type of automotive vehicle you make. . . 
no matter what type of power transmission design you 
need .. . Spicer engineers and Dana resources can serve 
you well 








DANA CORPORATION 


SPICER PRODUCTS: TRANSMISSIONS * UNIVERSAL JOINTS * PROPELLER SHAFTS * AXLES 
* TORQUE CONVERTERS * GEAR BOXES * POWER TAKE-OFFS * POWER TAKE-OFF 
JOINTS * RAIL CAR DRIVES * RAILWAY GENERATOR DRIVES * STAMPINGS * SPICER 
and AUBURN CLUTCHES * PARISH FRAMES * SPICER FRAMES 














on the job... when 


We are there 
Spicer product engineers translate car 
manufacturers’ “problems on paper into 


factors that can be solved by Spicer know 
how and product versatility 





We are there .. . on the job with 
product shipping schedules completely co 
ordinated with the customer's anticipated 
monthly output 





*- TOLEDO 1, OHIO 
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itself. The coil weight is only one-half that of a comparable cop- 


ver wire coil, and the winding is less costly, 


Meat Processing Machine.—Not al! the materials needed by 


our armed forces come out of mines or are capable of being 


stockpiled. Tremendous quantities of bacon, ham, and other 


smoked meats are consumed by the military forces, and only 


rapid labor-saving methods of production can ensure an ade- 
quate supply. A new continuous smoking and cooking machine 


developed by Kingan, Inc., Indianapolis, Ind., is seventy feet 


long. One machine cooks and smokes 3,000 pounds of ham an 
hour, employing a single operator 
lonizing wires and plates in the smoke section carry 25,000 to 
40,000 volts. As the smoke passes the ionizers it is driven electro 
statically through the been cooked in passing 


meat which has 


through a 50-foot section of infrared oven. The final section of 
the machine consists of 10 feet of infrared oven at 200 degrees 


lahrenheit to set the smoke in the meat 


About 160 magnesium sand castings and 
magnesium flight- and engine-controi 
systems of the Viasecki H1-21 helicopter employed by both the 
and the Air 


Magnesium Parts. 


forgings are used in the 


Army Force. Thirteen more magnesium sand cast 


ings are used in the transmission and drive systems. Magnesium 
sheet, 0.040 


ing, Con kpit console 


to 0.071-inch thick is employed in the dorsal fair 


and other parts. A high strength-weight 
factor and stiffness recommended the use of magnesium 

Kver the Korean war emergency, when the use of 18-8 
stainless steel was strictly limited, efforts have been made to 
that less nickel and still have 
18-8 


namely, high strength, corrosion resistance, workability, 


sine 


develop an alloy would require 


approximately the same properties as the standard stain 
less; 
weldability, and white color 

The straight chromium steels which 
were largely difficult to work, and 
the duller The 


high-manganese stainless steels which were put into production 


New Stainless Steel. 
substituted at that time were 
satisfactory for food equipment 


color was not 


toward the end of the emergency did not correspond to the 18-8 
steels in chemical resistance, and they were more difficult to work, 
alloy 


ome nickel in the 


Illegheny Ludlum Steel Corporation, Pittsburgh, Pa., 


even with 
Now, 


is producing a new alloy in the form of sheet and strip which 


has about the same physical properties and corrosion resistance 


as 18-8 steel and can be worked with the same tools. It also has 


a good white color desirable for restaurant, bakery, and food 


handling equipment. The new stainless steel, which has been 


AISI Type 201 


nickel, and 6 manganese 


designated as contains 17 per cent chromium, 4 


Searce strategic alloying metals have been 
blowers designed by the //eil 
Cleveland, Ohio, for handling 


Plastic Blower. 


climinated in a new series of 


Process Equipment Corporation 
The entire housing and the impeller are con 


corrosive tumes 


structed of rigid polyvinyl chloride plastic. The three sizes of 


500 to 3,000 cubic feet a minute. The plastic 


blowers are from 
will withstand operating temperatures to 150 degrees Fahren 
heit, but for temperatures to 200 degrees a glass-fiber-reénforced 


plastic may be had 


Plywood,—-A laminating core for plastics or plywood that pro 
vides equal strength in all directions and can be routed or drilled 
close to its edges without splitting is being marketed as Granite 
Veneer Company, Chicago, III 


Board by the Aetna Plywoed & 


The core board is made of evenly distributed and closely inter 
locked wood fibers, and the pressed board is smoothly sanded on 


both faces. It is suitable for paneling and cabinet work and for 


general construction 
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Inorganic Felts—As an outgrowth of the development work 
done on glass and quartz papers by the 


Standards and the Naval Ordnance Laboratory, two new inor 


National bureau ol 


ganic felts have been developed by the L.O.F. Glass Fibers Com 


pany, 
The first of these, called E-Felt, is felted from fine 


Toledo, Ohio, as resilient and flexible high-heat insulators 
fibers ( 4 
borosilicate and is tor 


micron diameter; 0.00003-inch) of glass 


temperatures up to 1,000 degrees Fahrenheit. Q-Flelt, effective 
as an insulator for operating temperatures up to 2,500 degrees 
Fahrenheit, is felted from equally fine quartz fibers. The felts 
are produced by papermaking methods, and no binders are em- 
ployed. The felts now being offered are 3/16-inch thick in sheets 


34 by 71 inches, with a density of about 3 pounds per cubic foot 


Silicone Lubricants.—_Two new silicone lubricants requiring 


no additives to give them the necessary “oiliness” for jet engine 
and other high-temperature uses are being offered by General 
i:lectric Company's Silicone Products Department, \W 
N. ¥ 50 fluid and Versilube G-300 greas 


nary silicones do not have high oiliness, but the new polymers 


atertora 


, as Versilube | Ordi 


are about equal in lubricating ability to petroleum products whil 


retaining the wide operating range of the silicones, from minus 


100 degrees Fahrenheit to plus 400 degrees 


Nickel-plated Steel.—For where con- 


eliminated, but 


processing equipment 


tamination must be where corrosive conditions 
are not too severe, ni kel-plated steel sheet and plate are now 
The material costs only about half as much as regular 
The steel 
and the nickel plating can be had on one or both sides 


come in gages 7 to 14 (0.184- to 0.077-inch), and the plate in 


available 
plain carbon or low alloy, 
The sheet 


nickel-clad steel may be 


thicknesses from 3/16 to 1 incl 

The nickel coating on the sheet is 0.006- to 0.008-inch thick 
and on the plate it is 0.008- to 0.010-inch, but heavier plates may 
be had on specification. The nickel plate has a smooth “eggshell’ 
or semigloss surface, is ductile, and has good adherence, the bond 
strength being about equal to the yield strength of the base metal 
welded in the same manner as nickel-clad steel. The 


Wickwire 
Department, of the 


It can be 
sheet and plate are being produced by the Spencer 
Steel Steel 


Colorado Fuel & Iron Corporation 


Division, Claymont Products 


Solar Battery.—The solar battery recently developed by the 
Bell Telephone Laboratories, Inc., New York, N. 
commercial use by National labricated 


is now be 
ing manufactured for 
Products, Ine 


the size of 50-cent pieces 


The silicon crystal wafers are about 


Each 
velops an output of 32 milliamperes under direct sunlight 


Chi ago, Il 


wafer, hermetically sealed, de 


Silicon Rectifiers.—Bell Laboratories is also one of several in 
dustrial laboratories that have been working hard on silicon recti 
ers for the past two or three years, and Bell engineers now stat 
that the silicon crystal rectifier has been adequately tested and 
proved for commercial use. The supply of selenium has been so 
tight that it has not been possible to stockpile ahead any appre 
ciable amounts for the increasing electronic needs 

But the short supply of selenium was not the only factor in the 
interest centered on silicon. The inc reasing demands of the mili 


tary for lighter weight and greater compactness in electroni 
devices was impossible to mect with the bulky selenium rectifier 
heat 


Moreover, compactness and hermetic sealing added to the 


problem, and neither selenium nor germanium could meet the new 
temperature requirements 

The space-saving possibilities of the silicon crystal rectifier 
can be judged by the fact that a silicon rectifier will give 5,000 


times the current of a conventional selenium rectifier of the 
same size, and deliver it at 98 per cent efficiency. The silicon recti 
fier will operate continuously at temperatures up to 400 degrees 


Fahrenheit, or about double that of the selenium rectifier. 
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Extruded, Cast, Drawn, Welded and Machined 
... Us all magnesium 


Mak: it with magnesium if it must he light in weight Make it with 
magnesium if you want easter fabrication too! 

In this ballistics control housing the advantages of magnesium ; 
being utilized. Extruded, cast and lrawn parts are welded into 

posite unit, then machine land pa 

magnesium provides thes ime pl ealo na i ilacturers 
who con idler ita fypic produc fio 

“tart your product on its way to better design ind production with 


magnesium. THE DOW CHEMICAL COMPANY, Magnesium Sales Depart 


ment MA 356H, Midland, Michigan 


you can depend on DOW MAGNESIUM 





70% OF THE WORLD IS A POTENTIAL BASE FOR YOUR NEW NAVY 


Airpower 


ee from under the seas 


Guided missiles and atom-powered submarines 
bring bold, advanced concepts to Your New Navy 


enemy targets from hundreds of miles 
at sea. They have brought air power 
to the underwater fleet...a fleet that 
is being even further strengthened by 
atomic submarines able to cruise at 


Air and atomic power can now go to 
sea...under water. The U. 8S. Navy 
today has weapons with striking 
power beyond imagination... Regu- 
lus guided missiles and a growing 


number of Nautilus class atomic 
submarines. 


Regulus missiles were designed and 
built by Chance Vought for sub- 
marine or surface ship operation. 
These deadly pilotiess “birds” can 
deliver powerful warheads against 


high speeds around the world without 
surfacing or refueling. 


Both of these new weapons are prime 
examples of the vital contributions 
made by Your New Navy to strength- 
en the U. S. Defense team. 


SS ——_ 


Regulus saves tax dollars. Most missiles are 
built to make one flight, but one Regulus model, 


equipped with landing gear, has flown 15 times! For test and training purposes, this 
feature means more test data gathered and many more men trained at far less cost. 


UGHAT AIRCRAKFT 


DALLAS, TEXAS 
MILITARY AIR 


INCORPORATED 


DESIGNER AND BUILDER or HIGH PERFORMANCE RAFT SINCE 1917 
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For want of a nail the shoe is lost, 


for want of a shoe the horse is lost, 


for want of a horse the rider is lost, 


George Herbert's statement applies to electronics 


today as it did to riders three centuries ago. The 


point may be illustrated by considering a vital 


electronic unit made up of thousands of com- 
ponents If the least of these components fails, 
the whole unit may fail and with it a strategic 


military mission, 


The problem of reliability is becoming increasingly 
important as the science of electronics advances 
“Black boxes” are hard pressed to perform more 
complicated tasks with increasing efficiency. And 
at the same time, the requirements call for smaller 
dimensions. Notwithstanding environmental 


extremes of an order hitherto unknown, every 


resistor, capacitor and relay must perform reliably, 


Each “nail” is critical. 


That is why RCA is continuing its vigorous search 
for ways and means to increase the reliability of 
every component in an electronic unit. This pro- 
gram never ceases. It follows through from design 
to field evaluation. Everything learned is immedi- 


ately applied tocurrentdevelopme ntand production, 


In seeking a degree of electronic perfection never 
before attained, RCA joins hands with others in 
this field. This matter of reliability is an industry 
challenge to be met by ingenuity, brain power 


and engineering knowledge wherever it is found. 


DEFENSE ELECTRONIC PRODUCTS 


RADIO CORPORATION of AMERICA 


CAMDEN, NJ. 














Armament Preparedness 
is a LIFETIME JOB 


ORDNANCEMEN know that preparedness is not just a 
passing need, but a continuing means of national security. 
They know that the work of the Association during the past 
36 years has been invaluable to our country, and they realize 
that its job in the days to come will be even more important. 


An ever-increasing number of annual members of the Asso 
ciation are transferring to Life Membership. Year in and year 
out these prominent Americans will be doing their part for 
the national defense as permanent members of the Industry 
Ordnance Team. 


You are invited to join these leaders in industry and national 
defense as the “life core” of the Ordnance Association. 


As a Life Member you will be certain of continuous mem 
bership benefits without bothering to send in annual dues, 
You will receive the engrossed Life Membership Certificate, 
and the distinctive Life Membership Lapel Emblem as soon 
as your membership fee is paid. Each year you will be sent 
the Life Member Roster, listing your name and the names of 
all other A.O.A, Life Members. 


Make preparedness a lifetime affair 
by returning the application today! 


pron - - - -------- 


AMERICAN ORDNANCE ASSOCIATION 


708 Mills Building * Washington 6, D. C, 


Apptication For Lire Mempersuip 


I hereby apply for Life Membership in the American Ordnance 
transterred 
Member 


Association and request that my membership be 


from its present annual classification to that of a Life 


I enclose my check as follows (please indicate choice) 


(full payment), or [] $25 (first of 4 quarterly payments) 


1 $10 


Please inform me of my unexpired regular membershiy 


| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| dues which may be credited to the Life Membership fee 
| 
| 
| 
i 
I 
| 
I 
| 
! 
! 
| 
| 
l 


Name 
(please print) 


Address 


Life Membership is not transferable 


The Life Membership fee may be deducted for Federal income- 
tax purposes. 
L-103 
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ARMAMENT ELECTRONICS 


Dr. W. S. Carlson 





FREQUENT appearance of papers in the periodical literature, 
supplemented from time to time by the published proceedings of 
conferences dealing with operational reliability of electronic 
armament, attest to the vigorous interest of the armed services 
in this aspect of equipment performance 

By their sponsorship of symposia devoted to discussions of 
quality control and operational reliability, industrial organiza- 
tions and several professional societies, including the American 
Ordnance Association, have emphasized the importance of work 
in these fields for progress in electronic technology 

Review of the literature pertaining to reliability discloses a 
diversity of opinion as to formulation of problems and proposals 
for remedial action. Analyses and recommendations based on 
statistical considerations are frequently encountered 

At the risk of oversimplification, the central concept of this 
approach is, by inverted paraphrase of a familiar aphorism, that 
there are no unreliable systems but only unreliable components 
Given mortality data for the various types of components in 
corporated in an equipment, its reliability can be predicted by 
statistical inference 

This line of reasoning leads to the truism that, in general 
reliability of an equipment is inversely related to its complexity ; 
u¢., the number of component parts 
function of the form n me "Cc" 


A component mortality 


is usually assumed, in which the number n of components re- 
maining in service out of the original quantity n, declines ex 


ponentially with time. The constant fraction ke is termed the 


component failure rate or, reciprocally, the mean life expectancy 
By summation of component rates a failure rate ke, or survival 
probability P e *E' can be ascertained 

data 


symposiun 


An_ illustrative based on parts-mortality 
Rand, Ine 
U.S.A.F. and the 


electronic equipment 


computation, 
compiled by was presented at a recent 
Radio Corporation ol 


2,400 com 


sponsored by the 
America, For an comprising 
ponents, including 200 tubes, a mean life expectancy of 64 hours 
between failures was computed 

It was pointed out that, with a mean life of 64 hours, less than 
a 200 


In order to make 200-hour survival the rule rather 


per cent of equipments could be expected to survive 
hour-life test 
than the exception, reduction of component failure rates by an 
order of magnitude or more will be necessary 

That reliable equipment implies reliable components is true 
but trivial. Specification of the allowable failure rate is of little 


practical significance beyond determining the sample size re- 


quired for component inspection. Improvement of components 
ind development of efficient inspection procedures are essentially 
engineering tasks. 

Kecourse may be had to statistical techniques for verification of 
engineering conclusions and for evaluation of improvements in 
components, equipment design practices, and field-maintenance 
procedure 5 

In short, reliability problems may be stated but will not be 
solved in statistical terms 
failure rates without 


with component 


Undue preoccupation 
sufficient attention to the circumstances and mechanism of fail 
ure has led equipment producers to impose more stringent, but 
not necessarily more relevant specifications on electronic com 
ponents 


(Continued on Pp. 680) 
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New missile marches 
with the infantry 


Modern foot soldiers do more riding than 
walking. Trucks, tanks and parachutes give 
the infantry high-speed mobility that calls 
for equally mobile support weapons. 

One such weapon is Honest John. Developed 
by Douglas in co-operation with Army Ord- 
nance, this new missile is a free-flight rocket 
without complicated guidance system. It moves 
quickly into position on a special truck that 
serves both as transport and launcher. Highly 
accurate, Honest John can handle either a 
nuclear warhead or a single explosive round 


of enormous power. 


a 


The U.S. Army's Douglas-Designed HONEST JOHN Artillery Rocket 


A) 


"f 


Defense is everybody's business. Development of Honest John 
by Douglas is an example of industry's role in U.S. defense. But 
weapons need people to make them work. The Army needs young 


men and women who agree that “defense is everybody's business 


Depend on DOUGLAS First in Aviation 
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CELESTIAL NAVIGATION —Link Aviation's high-speed, high altitude celestial navigation trainer; only such trainer capable of 
simulating trans-Polar flight. Trains navigators in techniques of guiding planes by the stars. 


The controls on the world’s fastest submarine; the most 
Gi advanced airborne navigation system known to exist; other 
similarly advanced military systems and equally advanced 


industrial equipment and control systems are outstanding 
examples of the work of the producing companies of Gen- 
ontro Lm eral Precision Equipment Cerporation. More than a dozen 
major industries are served by instrumentation and sys- 
tems designed, developed and produced by GPE Com- 
panies 
Ten of the companies in the GPE Group — notably 
Askania, Kearfott, Librascope and Link Aviation—devote 
substantial resources to the development and manufacture 
of instruments, servos and controls. These are used in 
equipment and systems developed by these companies 
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PROCESS CONTROL Askanio controls 
regulate speed of the ten turbines which 
develop compression to maintain gas suc 
tion pressure in Creole Petroleum Corpora 
tions giant, pile-supported oil drilling 
operation on Lake Maracaibo, Venezuela 


SUBMARINE OPERATION — Controls developed and 


produced by Askania Regulator Company are utilized to 

















ee 





MISSILE GUIDANCE One of the 


equipped with Kearfott basic gyro reference systems, the B-6! 


a 





many guide i missiles 











govern operation of U. S. Navy's modern Guppy type Matador—U. S. Air Force's first successful ground-to-ground 
submarines tactical weapon 
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themselves as well as in systems and equipment developed and fields of technical « ompetence, eat h of these con panic | 
and produced by other manufacturers of advanced techno- has at its command, as required, the facilities and special- 
logical equipment. ized tec hnique of the other GPE ¢ ompanies in their re- 
All GPE Producing Companies work in the advanced pective fields. Interrelation of their resource achieved 
areas of highly specialized fields and are engaged in the through GPE’s basic operating policy, GPE Coordinated 
design, development, manufacture and sale of equipment Precision Technology. In all areas in which GPE Compa 
which is closely related from a technical point of view. It nies work, this coordination has been responsible for a wide 
is all precision equipment; it derives from similar fields of variety of precision equipment of superior design and per- 


technical competence; it saves labor, increases productivity 
or achieves results which cannot be achieved with even 
limited use of on-the-spot manpower. The chart here shows 
the specialized fields in which the key GPE Producing 
Companies work 

In addition to specialization in its particular products 



















formance, embodying new 

A brochure relative to the 
and GPE Coordinated Precisic 
Addre SS 
PRECISION 


New York 


anced prine ple 
work of the GPI 
Pechnology 


peciiic inquiri 


al 
(on panies 
tilable 


mn ay 


t¢ 


»:> GENERAL 


Gold 


your reque t 
EQuIPMEN1 


38. N.Y. 


or 


CORPORATION — 92 Street, 











Armament Electronics 





As an illustration, the life test provision of the specification 
MIL-S-12472 (Ord) pertaining to synchros may be considered 
Experience has shown that bearings occasionally develop ex 
cessive friction torque after a few hours of operation. Instances of 
premature electrical failure due to arcing between brushes and 
slip rings also have been encountered, Because these defects be- 
come evident only after a period of service, incipient failures 
cannot be detected by measurement of friction torque and con 
tact resistance on new units 

4 1,000-hour endurance test, in which the rotor was driven 
mechanically at 1,150 r.p.m., was therefore written into the speci 
fieation as a vendor qualification test. This approach was suc 
cessful in the sense that from time to time qualification samples 
which had passed all other tests developed excessive friction 
torque after a few hours on the endurance test fixture. In conse- 
quence of the time required, the endurance test obviously could 
not be adopted for routine inspection 

With a view to preventing or devising a more efficient method 
mechanism of failure was 


latent defectives, the 


Examination of bearings disclosed that aggregates 


of screening 
investigated 
derived from interior surfaces of the 


of anodized aluminum, 


case, accumulated in the bearings. Synchros not anodized on 
interior surfaces, or anodized synchros from which the coating 
had been removed over critical areas showed no torque increase 
during life test 

Demand for increased reliability is, unfortunately, likely to 
hecome acute only after production equipment is placed in service 
On being abruptly confronted with this situation, an equipment 
manufacturer can be expected to impose more or less proprietary 
specifications and special inspection procedures on component 
vendors. Although clearly incompatible with the philosophy un 


derlying promulgation of coérdinated military standards and 


specifications, current examples of this practice can readily be 
found 

In general, crash programs involving an attempt, by selective 
acceptance of purchased parts or other special processing, to shift 
the burden of improving reliability to the components ts apt to 
meet with limited success. If adopted as an emergency expedient 
it is essential that agreements between the equipment manufa 
turer and component vendor as to special tests and requirements 
be made a matter of record in the form of drawings or other 


appropriate documentation. Unless this is done, difficulty will bh 
experienced in provisioning spare parts tor held maintenance 

When it becomes clear that a real improvement in component 
quality has been achieved—1.¢., an improvement not attributabl 
solely to selection—revision of the pertinent military character 
istics should be proposed 

Random failure (exponential decrement), widely accepted as 
of electron probably reflects condi 


characteristic components 


tions of service rather than intrinsic properties of the compon 
ents. There is no obvious reason why a sealed transformer op 
erated within its ratings should not exhibit an indefinitely long 
service life 

Failure is usually attributable to antecedent failure, such as an 
internal short in a rectifier tube, elsewhere in the system. Re 
in circuits designed with due regard for ratings 


On the other 


sistor failure 
likewise reflects failure elsewhere in the system 
hand, life expectancy of some types of capacitor and of thermioni 
tubes is limited by intrinsic factors 

l'o know only the failure rate of a transformer is of little help 
to the engineer wishing to improve system reliability. It is essen 


tial that the circumstances of failure be known. This require 
which goes beyond mere 
established by AR 700-39 


which requires a report on every component failure in specified 


ment implies a system of reporting 


tallying of failures. The procedure 


equipments, is a major step forward 
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We Believe that Peaceful Co-existence is Best Maintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 
ENGINEERS and CONTRACTORS 





500 Fifth Avenue 
New York 





Builders and Operators of 
Ordnance Facilities 


Lexington 
Kentucky 
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The New Model KMB 1200 
Kinney Two-Stage Pump Unit 
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Secrets of Metallurgy, Unsolved for Centuries, Now Yours with 
MODERN VACUUM PROCESSING 


KALAMAIOO DIVISION 


Kalamazoo, Mich. 
HYDRECO Geer-Type Hydrev- 
lic Pumps, 3 to 120 gpm; Fivid 
Motors, 3 te 52 hp; Cylinders; 
Centro! and Auxiliary Valves; 
1500 psi. DUDCO Dvel-Vane 
Hydraviic Pumps, 3 to 120 

pm; Fluid Meters, 7 to 140 
p; 2000 psi operation. 


WATERTOWN DIVISION 


Wetertown, N.Y. 
Railroad air brake valves for 
freight and passen vip- 
ment, STRATOPOWER Hydrav- 
lic Pumps for Aircraft, te 3000 
psi. 


AURORA PUMP DIVISION 


Avrora, tit. 
Liquid Hend! Pumps, Cen- 
trifugels and well Ter- 
bines, 7000 gpm, ft. heeds. 
Turbine-type, 150 gpm, 600 fr. 
heads. Condensate Return 
Units. 


KINNEY MANUFACTURING DIVISION 


Boston, Mass. 
Rotating Plunger and Heliqued 
Lievid Hendling Pumps, te 
3000 gpm. Vacuum Pumps, 0.2 
micron, evacuate 1800 cfm. 


Air and gases encourage many 
metals to misbehave in furnace or 
retort and stubbornly resist purifica 
tion or amalgamation. But, in a vac 
uum, these same capricious metals 
become orderly, well-behaved and 
thoroughly responsive to your 
wishes. Thus, has High Vacuum Pro- 
cessing with KINNEY Vacuum Pumps 
released thousands of potentials 
made many new metals available 

extended the usefulness of many 
common metals... and brought costs 
into realistic focus 


In many other fields, Kinney Vacuum 
Pumps help to make possible many 
things for modern living... TV Tubes, 
Audion Tubes, Electronic Equipment, 
Photoflash Bulbs, Fluorescent and 
Incandescent Lights. In the Refrigera- 
tion and Air Conditioning fields, 
Kinney Vacuum Pumps effect more 
complete evacuation of condensers 
to better charge equipment with 
Freon gas or other refrigerants 


Vacuum packing of foods, vacuum 
distillation of antibiotics and chemi- 
cals, and vacuum dehydration of 
blood plasma are but a few more in 
the long list of vital services Vacuum 
Processing contributes to the modern 
scene 

Just as Kinney Vacuum Pumps reach 
into the future so do develop 
ments in other Divisions of The New 
York Air Brake Company contribute 
to industry, to the home, and to the 
nation. Two Divisions concentrate 
their facilities on advanced design 
Hydraulic Equipment Gear, Dual 
Vane and Piston Pumps ...Gear and 
Dual-Vane Motors . .. Single, Double 
Acting and Telescopic Cylinders 
Control and Auxiliary Valves 
America also finds the answer to 
liquid handling problems in Aurora 
and Kinney Pumps, for in the broad 
selection of types and sizes, the right 
pump in the right size to do the job 
at the right cost is available 


Write for descriptive literature and engineering information to hel; 
you improve your product, speed production and lower costs 
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THE NEW YORK AIR BRAKE COMPANY (f\) 
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regular A.O.A, 


members receive: 


@ Orvnance, the bimonthly journal of scientific 
and industrial preparedness. 


Ws 


Tue Common Derense, the Association’s 


monthly newsletter. 


InpusTRIAL Prerparepness, a bimonthly re- 
port on the activities of A.O.A. Technical 
Divisions and Committees (available on re 
quest). 

Membership in a local A.O.A. Post with its 
attendant activities, 

Other benefits and services including em- 
bossed membership card, privilege of wear- 
ing insignia, special reports, plant visits, 
seminars, national meetings, dinners, and 
conventions, 


*(at the special rate of $10.00 for three years) 
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ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Astronauties.—The Department of Defense recently awarded 
a contract for the construction of the rocket components of V’an- 
guard, the new earth satellite rocket vehicle. Under this con- 
tract, General Electric is to develop and supply the rocket power 
plant while the Glenn L. Martin Company is to construct the 
“airframe.” 

Although it was expected that the satellite might be con- 
structed from our Atlas program, present bifurcation from the 
weapons program indicates that a clear track is desired for our 
intercontinental ballistic missile It is now envisaged 
that the satellite rocket will be made up of three or four indi- 


stacked on each other. The multistage 


program 


vidual rockets (stages) 
rocket would weigh on the order of fifty to one hundred tons and 
be nearly one hundred feet in length 

Whether one large engine or several smaller rockets will be 
used for the launching stage is not known, but the total power 
generated by the first stage will be in excess of that generated 
by Hoover Dam. It is probable that launching will take place 
in the direction of the earth's rotation (eastward) to gain addi 
tional velocity. 

Although the launching site has not yet been named, only two 
American sites can mect the necessary requirements. One is at 
the White Sands Proving Ground, but the possibility that one or 
more expended stages may return to impact points within the 
United States and outside the proving ground range limits may 
New 
A more likely site is the Air 
Fla 
expended stage impact, there is the added feature that existing 
Atlant 


Ocean. The first stage will lift the upper stages to an altitude of 


rule out this Mexico location 
Force Long Range Proving 
Ground at Cocoa, In addition to providing safe areas for 
tracking and control stations extend eastward into the 
ten to forty miles and then drop off. After this initial vertical 
blast-off to penetrate quickly the denser portions of the atmos 
phere, the remaining stages will be tilted downward at an angle 
and the next stage fired. This firing would carry the rockets to 
an altitude of forty to one hundred miles when the second stage 
would drop off 

The remaining rockets would then coast to an altitude of 200 
to 300 miles. When the remaining stages had reached the proper 
position (possibly parallel to the earth), the rockets would again 
be fired to bring the satellite portion to a speed of 16,000-18,000 
miles an hour 

At these speeds and altitudes the rocket would have attained 
In other words, it would fall to the earth while 
the rocket at the 


satellite velocity 


the earth would “fall” or rotate away from 
same rate, thus allowing it to remain in an orbit around the earth 

Because of speed and position errors and because the satellite 
would still be subject to gravitational and slight frictional forces, 
it would eventually be drawn back to the earth. The time re 
quired for this return would be weeks or perhaps months but 
should allow for data gathering and observation before its de- 
struction on its trip back to the surface 

The original $10 million mentioned in the satellite statements 
are expected to be concerned with the last stage, its instrumenta- 
tion, and the ground problems associated with the data-gathering 
and processing systems. As it now stands, each satellite may cost 
$25-50 million 


satellite launching may be attempted during the 1957-1958 Inter 


There is also the possibility that more than one 


national Geophysical Year. 
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RAYTHEON RADAR 
AT THE ARCTIC CIRCLE 
HELPS GUARD US 









In the still, snow-shrouded world 
of the northern lights, strange black domes perch 






along the barren rim of North America 






Inside these giant inflated ‘‘radomes”’ spin radar 





antennas probing the skies for intruders. Skilled 






operators examine glowing radar screens, alert 






for pips that could mean unidentified aircraft. 






Contacts picked up by these DEW line (Distant 





Early Warning) radars are flashed 






to Air Defense Command centers. 


The U.S. Air Force and Western Electric, 
contractor for the DEW line, selected Raytheon 








to develop radar for these critical Arctic 






stations. We are proud of this choice 






and of our opportunity, as the 






world’s largest producer of search 
radar, to contribute to the protection 
of our hemisphere. 
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j RAYTHEON MANUFACTURING COMPANY 
¥ WALTHAM 64, MASSACHUSETTS 
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Rockets and Guided Missiles 





Missiles.—-The new Air Force missile, 
Falcon, GAR-98, is undergoing extensive 
testing before becoming a part of Amer 
with air 


ica’s new missile family. Faleon 


frame and guidance by Hughes Aircraft, 
produced in Tucson, 
GAR-98 comes from 
a high-performance solid-propellant rocket 
Thiokol Chemi 


Falcon weighs about 110 


is currently being 


Ariz. Power for the 
which was developed by 
cal Corporation 
pounds and is about 6 inches in diameter 
missile 


The air-to-air was designed for 


Convair I-102 delta-wing 


The 


a manned missile combination 


use with the 


jet interceptor entire system is de 
scribed as 
Ground-control systems warn of approach 
ing air targets and a pilot takes off the 
102 


guidance then flies the air 


Valeon-armed | 
Automat 
plane to the vicinity of the target where 


guidance and controls within the aircraft 


take over, orient the plane, fire the rock 


ets, and guide them automatically to the 


target despite evasive maneuvers on the 


part of the target aircralt 
With its mission over, the guidance sy 
tem brings the jet aircraft back to home 


base where the pilot can land it. Present 


production cost of the Falcon is from 
$25,000 to $50,000 


pec ted to drop to about $15,000 in mass 


each with costs ex 


production 


Another missile, the Navy 7errier, has 


received extensive testing. The 2-stage 


rocket is about fourteen feet long and has 
inches. Estimated 


a diameter of twelve 


speed of the 3,300-pound missile is about 
twice the speed of sound 


Iwo other guided-missile ships, the 


U.S.S are playing 
Talos 
Talos was developed by Bendix, McDon- 
and RCA for the Navy as a long 


to-air missile ! 


40STON and CANBERRA 


host to tests of another weapon 


nell 


range surface and has a 


potential for development as a bombard 
ment rocket for Marine ( orps amphibious 
operations 

Four new missiles have been revealed 
Crossbow is a missile of undisclosed capa 
bilities which is to be manufactured at the 
Aircraft plant in El Tex 


Northrop Paso 


Navy air-to-air mis 


one-tenth the 


Sidewinder is a new 


sile which may prove to be 


cost of the Sparrow or Falcon 


rhe 


to augment its intercontinental missile pro 


present 


Air Force has indicated that it plans 


gram by developing another missile oft 


Itlas capabilities (about 5,000-mile range ) 
The increased effort is a result of Na 
that 


( ouncil om mon 


| 


been engaged i 


tional Security 
imter 


1945 


number of hydro 


the Soviets have 


continental missile prograt Ince 


and may have a large 


gen-armed rocket 1960. 1965 


Meanwhile, the R\ ile 


d by Electric 


devel 


ope General Company and 


other industrial firms for Army Ordnance 
is stated to be one of the world’s largest 
rockets and 


solid-propellant designed 


flown 


New 


discussed at a 


Propulsion. rocket propellants 


were recent American 
Chemical Society meeting at which W. F 
Arendal 


Huntsville 


Thiokol Chemical Corporation 
Ala 


of ‘ omposite propellants 


discussed the versatility 
\ composite pro 
binder and 


mixture of a fuel 


salt 


pellant is a 


an morganic oxidant Organic poly 


mers are proving useful for the fuel bind 
ers since they provide good physical proj 
erties, low cost, high availability, and sim 
ple processing 

j.G 


Huntsville 


In the field of liquid propellants 
Tschinkel 
Ala 
good possibilities for rocket systems. Chiet 
(1.64) 


cent by 


Redstone Arsenal 


revealed that tetranitromethane has 
high gravity 
(69.5 


merits are specilic 


high oxygen content per 


weight), and good storage properties. In 


some instances it could compete with liquid 


oxygen. Tetranitromethane can be used a 


a monopropellant or with another fuel 


[Two drawbacks are high freezing 


point 57 degrees Fahrenheit) and its 


sensitivity to explosion. Although the su 
ul replacement of liquid oxygen wit! 


(LOZ) would allow substan 


Ces 
liquid ozome 
tially increased rocket performance, LOZ 


has proved very difficult to handle 





“CLIP-TYPE’”’ 
contact 


closed entry socket 


now standard in 


“andi” SCINFLEX 
ELECTRICAL CONNECTORS 


CANNOT be overstressed— eliminates intermittent 


circuit problems resulting from socket contact malfunction. 


Bendix-Scinflex* socket contacts have always been machined from 
bar stock. Stampings, with their required thin sections, can be easily 


overstressed., 


Industry has also been plagued with overstressed spring leaves due 
principally to the misuse of test probes and lax tolerances on pin 


contacts. Bendix engineers now provide the only socket contact 
which completely eliminates ali these problems. 

The “Clip-Type” socket will not accept any oversize probe or pin, 
nor con one be forced into it. Also, no amount of wrenching or 
twisting of an acceptable pin or probe can possibly distort the spring 
clip. This new socket is now standard in all Scinflex connectors 


including those using solderless, high-temperature and thermo- 


couple contacts. 


Complete detailed information is available on request. 


*TRADE-MARK 


GET, SMTA DivisiON ot Bendix” 


SIDNEY, NEW YORK a 


arom Conronation 
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Bea 


Shapes and sizes, 
formerly consid- 
ered impossible to 
forge, are now on 
high production 
schedule at 
Cameron. 









COMPLETE FORGING FACILITIES 


Machining diffi- 
culties are dimin- 
ished — production 
time and costs are 
reduced. 
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FOR DEFENSE 


PRODUCERS OF HIGH QUALITY ALLOY STEEL 
FORGINGS WITH BOTH INTERNAL AND EXTERNAL 


CONTOURS AND IN SIZES FROM 200 TO 5,000 POUNDS 
WRITE 


IRON WORKS, Inc. 
SPECIAL PRODUCTS DEPARTMENT P. O. Box 1212, Houston, Texos 
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OUTSTANDING IN DESIGN 
AND DEVELOPMENT 

r VERSATILE AND RELIABLE 
iN PERFORMANCE 


vy THE 
ACCLAIMED B 
| ELECTRONICS INDUSTRY 


INC., Newark 4, 6. 4 
| TUNG-SOL ELECTRIC OFFICES (Los Angeles) 


. ya on ne Newark * Seattle 


— 


tanta * Chicoge 
) Deltas * Denver * Detroit * 











TUNG-SOL 


ELECTRON TUBES 











RECENT PATENTS 





This department on recent military-industrial patents is being 
published in Onpnance to keep our readers imformed of the 
latest developments in these fields. The data are compiled 

Velvin Nord, patent attorney etroit, Mich. Copies of patents 
may be obtained from the Commissioner of Patents, Washington 


25, D. C., at 25 cents each [Tue Epirors. 


NET GATE FOR HARBORS 


e/ Patent No. 2716,959. Issued September 6, 1955, to 
George lL. Betts, Jr., Elmer L. Blekfeld, and Arthur T. McCan 
er, Jr. Assiqued to the Secretar if the Navy This invention 
provides a net gate to provide protection tor marine harbor 


against submarines or torpedoes. One of the objects of the in 














Fig. 1. Net gates in open and closed positions. 


vention is to provide a construct hich the upper edge of 
the net is buoyantly supported above the surface of the water so 
that shallow or surface-running objects are intercepted. Eacl 
panel of the net is supported by a number of spherical float 
which are interconnected at top and bottom by short jackstays 


As shown in Figure 1 there are two breakwaters 27 and 25 


with a gap between which is closed by fixed apron panels 29 and 
31 moored by anchored portions 32 and 33 and by a movahl 
gate 34. A peg-type huoy 18 is moored by anchorages 26. At the 
free end of the gate is a spherical float 35 provided with a ring 
3%6 to which is secured the gate-opening rope 37 and gate-<« losing 
rope 39 

Ihe gate is opened by reeling in opening line 37 by operatior 
of a winch 38 and paying out closing line 39 until it rests on the 
harbor bottom. The gate is closed by reeling in rope 39 by opera 


tion of a winch 41 and paying out the opening rope 37 
PERFORATING PROJECTILE 

e/ S. Patent No. 2717552. lssued September 13, 1955. 1% 
Edgar W’. Brandt. Assigned to Anstalt fur die Entwicklung von 
Erfindungen und Gewerblichen Anvenden “lnerga Leichten 
stem This patent describes a projectile which is especially effi 


cient against armor. It is so designed that, at the moment of im 
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Before you decide who's going to build it... 


You’re wise to get 


a bid from BLISS 


The reasons are quickly summed up: flexible civilian. Whether you want a few hundred-ton 
manufacturing facilities backed by long ex- units or many thousands of small parts weigh- 
perience and a record of successful perform- ing a few pounds each, be sure to check with 
ance on past contracts, both government and Bliss before you buy. 


BLISS offers you. . . the experience gained in the production of equipment like 


@ aircraft carrier catapults e 20 mm machine guns ¢@ gun mounts ¢ ammunition 
machinery e¢ torpedoes e@ shells ¢@ tank cupolas 


plus facilities that include e 11 U.S. plants—two million square feet of floor space and, at 
present day values, about a $44,000,000-inventory of metalworking tools ¢ Four foundries pouring 
steel, iron and Meehanite castings, including the largest and heaviest types e Two welding depart- 
ments with equipment to cut out, weld, preheat and anneal weldments weighing hundreds of tons, 


E. W. BLISS COMPANY, General Offices: Canton, Ohio 


CATAPULTS © ARRESTING GEAR * MACHINE GUNS 
NAVAL GUN MOUNTS © SPECIAL MACHINERY 







Plants at: Canton, Cleveland, Salem and Toledo, Ohio; Detroit and Hastings, Michigan; San Jose, California; Midlend and 
Pittsburgh, Pennsylvania; E. W. Bliss (England) Lid., Derby; E. W. Bliss Co. (Paris), France. 
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the load of explosive 


comtained in the shell ejects a perforating 


pact of shell, a 
core at very high speed and point-blank 


range against the target. 


ROCKET LAUNCHER 


ei 5. Patent No. 2717 534. lesued Sep- 
tember 13, 1955, to Henry F. Atherton, Jr. 
This patent prevides for 


an apparatus 


automatically and continuously firing a 


of rockets 
automatically transferred from a magazine 


series Successive rockets are 
to a firing tube by means of the exhaust 


gas from previously ignited rockets 


PROPELLING DEVICES 


@ U.S. Patent No. 2717744. Issued Sep 
tember 13, 1955, to Arnold Birnbaum. As 
signed to the M. W. Kellogg Company 

rhis patent provides a of 


number struc- 


tural improvements in missile-propelling 
the maximum practical 


of the 


devices, making 
use of the available kinetix 


fluid 


operation over 


energy 


propellant and permitting efhcient 
a wide range of velocities 


and especially low velocities. 


COMPOUND JET NOZZLE 

el’. S. Patent No. 2,716,528. Issued 
fugust 30, 1955, to David M. Hammock 
This patent discloses the use of compound 


jet nozzles mounted on the wing of air 


craft either for propulsion or for lift. The 
compound nozzle is shown in ligure 2 


1 is a portion of the main body of 


the 


Here 
? 


the craft being propelled, 2 is high 








Fig. 2. Diagram of compound nozzle. 


pressure supply pipe for the inner nozzle 


combined with fairing, forming the sup 


port for the outer induced-flow nozzle 3 


According to the inventor, the con 


pound nozzle produces more thrust 


He 


useful 


the simple nozzle states that it should 


be particularly for cargo aircrait 


by increasing the lift of the wing 


PYROTECHNIC COMPOUND 


@ Ll’. S. Patent No. 2,700,603. Issued Jan 
uary 25, 1955, to David Hart, Henry J 
Eppig, and William J. Powers.—Pyto 
technic compositions such as are used in 
flares, signals, smokes, and tracers must 


normally be pressed into suitable cases at 


pressures ranging from 2,000 to 110,000 
p.s.i. in order to obtain smoothness of 
burning as well as resistance to handling 


or impact 

The necessity of pressing can be avoided 
by incorporating five to forty per cent of 
dichlorstyrene 


a liquid plastic, such as 


the 


in 


composition together with a catalyst 


such as lead peroxide, cumene hydroper 


chloride. In addition to 
the 


burning rate 


oxide, or stanni 


acting as a binder plastic material 


regulate s the 


CRIMPING DEVICE 
eu.S$ 
Glenn R 


697 376. Issued to 


Vathie 


Patent No 
Olin 
The 


describes an apparatus for crimping blast 


Issigned to 
rporation 


Dixon 


son Chemical ( patent 


ing caps or detonators uniformly and con 
tinuously around the shell without twist 
the rolling action ol! a 


ing the leads, hy 


crimp wheel 
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TO A DEFENSE-MINDED FRIEND 


Let him know how the Ordnance Association works for the national 


defense along with our armed forces 


and how his support of the 


A.O.A. can really help. At the same time, be sure to explain the many 
benefits and services of membership, and tell him of the personal satis 


faction you derive from being a member. 


AMERICAN ORDNANCE ASSOCIATION 
708 Mills Bidg., Washington 6, D. C. 


APPLICATION FoR MEMBERSHIP 


I hereby apply for individual membership in the American Ordnance Asso 


iation and enclose annual dues 


ill publications of the society and 


itizen of the United States 


NAME 


($4 for one year, or $10 for thre 


all other membership privileges. / 





years) which include 


certily that | ama 


Print Plainly | 

ee ee Ree ae ee | 
Street Number | 

| 

i ns one seneereveccccccessecccccoeoes fp 

| 

COMPANY 2 dss ath seseseeeanwewdess 
Recommended by | 
rise | 

ad 
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. 9th fig LBL 


A, Heco production for national defense 


is a full-time, continuous operation. As contractors to the 


: United States Armed Forces for rockets, shells, fuzes, research and 
development, our men and machines are always “in gear” 
to meet the needs of ordnance production, 
You can count on Heco for the highest quality work, 





fair price and delivery as promised. 





HECKETHORN MANUFACTURING & SUPPLY CO., LITTLETON, COLORADO 
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EXACT WEIGHT PRECISION 
SCALE 


MODEL 
8003 


A fast reading, accu 
rate scale for every 
general weighing or 
checkweighing use. Hy 
draulic damping action 
brings indicator to rest 
quickly. 

Model shown is 11 Ib 
rated capecity with 
dial graduations 1%" equal to 1% ounces over-and-under. First 
Ye ounce in red, graduated 4 ounce. Equipped with 9 x 9 stain 


less steel platter, 1 flange-—with or without scoop. One of more 


than 690 Exact Weight Scales for industrial use. 


lxact\Weiglht 


Better quality control Seales 


Better cost control 


THE EXACT WEIGHT SCALE COMPANY 


900 West Fifth Avenue, Columbus 8, Ohio 
In Canada: P.O Bex 179, Station $, Toronto 18, Ont. 





WATER SAVING 


WITH TROUBLE-FREE 
COOLING EQUIPMENT 





NIAGARA 
Aero 
HEAT 

EXCHANGER 


Convenient 
Units Up To 
30,000,000 
BTU Capacity 





Cools your jacket water for engines or process equipment or 
electric apparatus, Your closed system keeps free from dirt 
or maintenance troubles. You can cool air, gases, chemicals, 
— baths, placing baths, welding machines, extrusion and 
drawing machines. You get real precise temperatures, save re- 
jections, raat, pooeueten costs. Use AGARA AERO 
HEAT EXCHANGER cooling with atmospheric air... saves 
water, pumping, piping and power; quickly saves its costs. 
Write for Bulletin No. 120. 


NIAGARA BLOWER COMPANY 


Dept. O, 405 Lexington Ave. New York 17, N. Y. 
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Reviews in this issue by: 





magazine, Washington 


Cor, Leo A. Copp, editor, OrpNnance 
BD. ¢. 


Cor. Joun J. Driscou., author, air armament engineer, NATO 


Paris, France. 


electronics, Research and 


H ‘ash 


Dre. James B 
Development Division, O fice 
ington, D. ¢ 


Epson, nsulifant n" 


Chief of Army Ordnance 


Con. G. B. Jarrett, curator, Ordnance Museun herdeen Pro 


mad Ground Ud 


engi 


Bac. Gen. Tuomas K. Vincent, U.S.A., Ret., artillerist 


neer, author, Washington, D. ( 


naval ordnance engineer, 


Cart. J. M. P. Wricut, U.S.N., Ret 
logistician, editor, Washington, D. ¢ 


The Call to Honour—The War Memoirs of General de 
Gaulle, 1940-1942. New York: The Viking Press. 319 pp 
$5. (A 2-volume edition containing both the narrative and 
translations of all supporting documents is also available, 


boxed, at $10.) 
Ti 


years of national travail now 


man who embodied the best of France for four stark 


presents for the record detailed 


accounts of his own battle for his native land. General Charles de 


Gaulle in his memoirs portrays with simple, moving candor the 


forthright philosophy and patriotic fervor of the great French 


soldiers of all times 


This book describes many of the political incidents of world 


shaking significance which were characteristic of the days whet 


France was falling and of the rise of Free France during the 


German occupation. But the principal significance of the book for 


ordnance students is General de Gaulle’s faultless stand for 


mechanized, mobile armies. Irrespective of his place in history 
among military-political leaders of the first half of the twentiet! 


century, he cannot be denied his uncontested position as a leader 
among the few who have stood for mobility on the battlefield 

Thus the early pages of this book describe in detail his cease 
less but unsuccessful struggle for the mechanization, moderniza 
tion, and mobility of the French Army against all the entrenched 
views of the Maginot-Line mind. Many of De Gaulle’s superiors 
in the French Army, contrary to all French tradition, were wed 
through 


ded to the principle that Germany could be held off 


closed to the 


fixed fortifications. Their eyes were completely 


terrific power of blitzkrieg and its potential for quick victory 
over position-minded forces 


“The 
ippear in English translation until 1940, General de Gaulle was 


In his earlier book Army of the Future,” which did not 


rusading for mechanized armor of great striking power and 


fast movement. His words then fell upon deaf ears, not only in 


France but in England and the United States as well! Only ir 


was the new philosophy seized upon and put 


the German Army 


into actual effect in both matériel and training—with the results 


shown only too well in the Second World W ar 
have 


Hence these memoirs by a renowned general of France 
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Specialists in 


MORE PROFITABLE PERFORMANCE 








Here is a business that has grown steadily, soundly, by making 


CLARK itself essential in a vital area of vehicle performance—engine torque 
AUTOMOTIVE transmission. 
PRODUCTS e For more than 50 years Clark engineering has studied power 


transmission—those quiet, hard-working components that 
TRANSMISSIONS 


AXLE HOUSINGS 
TRACTOR UNITS 
TORCON TORQUE CONVERTERS 


ELECTRIC STEEL CASTINGS 
GEARS ond FORGINGS handling equipment; and in later years, construction ma- 


are the leg-muscles of revenue vehicles. Users of those com- 
ponents believe they are getting the best their money will buy. 


Se do we. 


For 25 years and more Clark has been building materials 


FRONT ond REAR AXLES for TRUCKS. chinery—end-product machines using Clark power-transmis- 


BUSES ond OFF-HIGHWAY EQUIPMENT sion components. Again, users are convinced that those 


machines are better because of their Clark-engineered com- 
send for Booklet 


Products of Clark ponents. So are we. 











It is high approval of any working vehicle or machine to say that 
from engine flywheel to point of torque application, its power- 


train is engineered and manufactured by Clark Equipment 


That is why leading manufacturers say with conviction: It’s 
good business to do business with CLARK. 


EQUIPMENT CLARK EQUIPMENT COMPANY, Buchanan, 


Battle Creek, Jackson, Benton Harbor, Michigan 
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Book Reviews 





special meaning to all students of armament the world over. 


Again are vindicated the pleadings of that small group who 
strove for speed, armor, mobility, and striking power at a time 
when military as well as political thinking was lulled by the 
attractions of static wartare 

What Guderian and Kommel stood for successfully in their 
what Fuller and Liddell Hart 
pleaded for in vain in England; what Williams, Chaffee, and 
De Gaulle pioneered 


demand tor mobility in Germany 


Patton insisted upon in the United States 
in France 

Luckily England and the United States did not fall as did 
Only the Army 


France, but all paid a terrific price German 


trench-warfare concept and prepared to fight 


The lesson for those who 


scrapped the 
battles of fast, powerful movement 
have come after is clear for all to read.—Leo A. Copp 


Hellcats of the Sea. By Vice Adm. Charles A. Lockwood and 
Hans Christian Adamson, New York: Greenberg, Pub 


lisher. 335 pp. $s. 
Tue story of U.S 
been recounted briefly in the Navy Department's report on our 


submarine losses in World War II, described in a few individual 


submarine exploits in the last war has 


stories, and dramatized on the screen. Now the wartime com 
mander of our submarines in the Pacitic relates one phase of the 
that he lived with day and night for over three year 


! for the 


operation 


trained, and operates 


The Helleats were equipped 


dangerous mission of penetrating the Sea of Japan and cutting 


Japan's last link with the mainland, Secure behind complex 
minefields, the Emperor's vessels plied their “private” sea fully 
lighted, while on the remaining oceans and seas of the world all 
ships steamed stealthily blacked out 


The operation was made feasible by a special f M-type radar 


for mine detection that had been diverted from the minesweepers 
by Admiral Lockwood's persistence. The Admiral then lent a 
hand personally in training his submarine skippers to use the 
device effectively 

The accounts of the eight boats that returned (nine went in) 
are given in full and should make every reader proud of the 
alertness and courage of the submariner.—J. M,. P. Wricut 


The Mind of Napoleon. Edited and translated by !. Chris- 
topher Herold. New York: Columbia University Press. 
322 pp. $5. 

BP OSSIBLY 


similar thing to that presented here 


some other student of Napoleonia has done a 
However, your reviewer, 
being a casual reader with catholic tastes as to subject, is un- 
aware of similar books. Mr. Herold has taken all of Napoleon's 


written and spoken words, carefully selected those opinions 


thirteen general themes he had 


which were pertinent to the 


established, translated them into English, and then assembled 
them in logical continuity. As a result we have, in over 300 
different sections, the opinions of this near-legendary figure on 
almost every subject 

Napoleon was a remarkable man, but he was not infallible 
He was not right in all his opinions nor successful in all his 
undertakings, as history so accurately records. But he was a 
fascinating personage, and his views on any subject are worthy 
of attention, if only to be rejected 
Destiny, and 


_overing subjects such as Question of Life 


(sreatness Law and Social Order ( hurel School, and Press: 
he Tyrant Speaks, to name a few, | found this book well wort! 
reading and owning. The clarity and the exactitude of his ex 
pression, and the earnestness with which he adhered to his chief 
doctrine that his destiny must be fulfilled’’—causes the reader 
to pick up the book for a few moments of contemplative reading 
and put it down hours later —Tuomas K. VINCENT 










absolute 

Tubes are being used as gun 
last tubing on the F2H-3,a McDon 
nell jet interceptor. The actual gun 
openings shown on the photograph _ by 
are castings. But directly behind 
them, mounted over the machine 


N "ruta USS Stainless Seamless _ the 
) 


ing gears, engine 


uniformity 


mounts, 


ational Seamless Tubes 


“hack-up the blast’’ 
of Navy Jet’s guns 


of wall 
strength required for such a heavy- 
duty application 
Shelby Seamless Tubing, made 

National Tube, is ideal for all 
types of aircraft applications—land- 


WATIOWAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


Tubing Specieities 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 


wing 





guns’ muzzles, are the gun blast 
tubes. 

The job of the blast tube is to re 
strain high pressures caused by the 
firing of the gun, and to prevent the 
backflow of muzzle gases into the 
plane itself. These gases are highly 
explosive, and must be kept from 
the inside of the plane 

Previously, the 1%, OD x 14%" ID 
gun blast tubes were ma- 
chined from bar stock 
National Seamless Tub 
ing, however, pierced 
from solid billets of USS 
Stainless Steel, affords 





spars, longerons, fuselage struts, tail 
assemblies, etc. Shock-absorbent 
Shelby Seamless combines to the 
highest degree the desirable quali- 
ties of strength, safety and work 
ability. It is uniform throughout and 
dimensionally accurate, possessing 
excellent machining and superior 
welding properties. Available in a 
wide range of diameters, wall thick- 
nesses, various shapes and _ steel 
analyses, Shelby Seamless is pro 
duced to exacting standards by the 
world’s largest manufacturer of 
tubular steel products. Bring your 
tubing problems to our engineers. 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





SHELBY SEAMLESS 
Aircraft Tubing 
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when seconds mean survival 











Ground suppoxt equipment of unquestionable hi » 
reliability is the ingispensable factor for maintaining f AR t i 
aircraft at a constayt ‘‘ready”’ and getting them " 
airborne in the shortest possible time should the THE ALL PURPOSE MA-1 HELPS GREATLY TO 
need arise D To this vital end CONSOLIDATED SOLVE THE MANPOWER PROBLEM FOR 
devotes its full resources_and long experience as ONE SERVICEMAN TAKES THE PLACE OF FOUR 


the established pioneer in the design, development 
and manufacture of GROUND SUPPORT EQUIP 
MENT D Typical of CONSOLIDATED’S important 
contributions is the versatile, highlyefficient MA-1 
self-propelled multi-purpose power un Dit is 
the ONLY GROUND SUPPORT VEHICLEwwhich 
meets all the complex problems of towing, test, 
servicing and starting jet aircraft quickly and 
surely .. . even under the most difficult operational 
conditions. Now serving the U. S. Air Force, Navy 
and Marines. this sturdy unit is CONSOLIDATED for 
GREATER POWER and VERSATILITY 





IN THE EXACTING FIELD OF GROUND SUPPORT, CONSOLIDATED HAS DEMONSTRATED ITS ABILITY TO MEET THE MOST COMPLEX DEMAN 


CONSOLIDATED 


O;rese@t €BLecTtTriic CORPORATION 





STAMFORD. CONN BRANCHES DALLAS. TEX DAYTON OHIO SANTA AWA. CAL WASHINGTON. D C 
IN CANADA CONGOLIDATET Olreser eve TRif< ornr RATION OTTAWA on? 
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case history: 
NDEROL 


IMPROVED 
LUBRICATION 





for 


BUSINESS MACHINES 





ELECTRIC TYPEWRITER 
Photo courtesy Underwood Corporation 


The Underwood Corporation uses Anderol 
products for the lubrication of typewriters 
and other business machines. Anderol pro- 
vides excellent corrosion inhibition . 
lasts longer than previously used materials. 
Number of lubricant types is greatly re- 
duced . . . simplifying production. Also, 
with Anderol lubrication, extreme changes 
in temperature or environment do not 
affect the speed or proper functioning of 
the machines. 


HAVE YOU A SIMILAR PROBLEM? 


Anderol products can be ‘‘custom-made” 
to solve your problems in the field of pre- 
cision lubrication . . . and include lubricat- 
ing oils, greases, damping fluids, slushing 
compounds, metal cleaners, degreasing sol- 
vents, eraulsion cleaners, thixotropic oils, 
additives and special greases resistant to 
acids, solvent or water. 


WRITE TODAY for a list of government pro- 
ducts, sampies, and complete data. Our 
laboratories are at your service to produce 
any special lubricant you need. 

Attention Manufacturers’ 
Representatives: 
Representation in various 
areas is open. Write Dept. 2 





Lehigh Chemical 


Company 
CHESTERTOWN, MARYLAND 
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Book Reviews 





So Full a Glory: A Biography of Mar- 
shal de Lattre de Tassigny. By Maj. 
Gen. Sir Guy Salisbury-Jones. New 
York: Frederick Praeger. 288 pp. $5. 

MM ARSHAL de Lattre’s last great mili- 

tary effort for France was in Indo-China 

against Viet-Minh in 1951. He died in 

Paris, January 9, 1952. Of him Field 

Marshal Montgomery wrote, “Marshal de 

Lattre was a brilliant soldier, but he was 

more than that; he was also a statesman.” 
The excellent book by General Salis- 

bury-Jones is a detailed narrative which 
page the 

Montgomery's high estimate. De 


bases for 


Lattre 


portrays on every 
was a commander of exceptional percep- 
tion, a leader of troops in the best French 
tradition. His campaigns, his methods, and 
his personality were a combination of 
persistency and audacity 

He fought at Verdun and in other cam 
paigns in the First World War. He fought 
the losing fight of France against the Ger- 
man blitzkrieg in the Second World War 
After the fall of France, he escaped to 
lead the 
After 
that conflict he joined Montgomery in set 
ting the stage 
rope, although the De Lattre- Montgomery 


join General de Gaulle and to 


French First Army back to victory 
for peace in Western Eu 


relations were far from peaceful ! 

When Viet Nam under attack in 
1951, Marshal de Lattre was assigned to 
direct the operations of the armies there, 


was 


and there his only son was killed in battle 

One of the most interesting portions of 
the hook 
Marshal de Lattre and the American com 
mander, Gen. Jacob L. Devers, during the 
tattle for 


rhat the two strong personalities 


describes the relations between 


latter's brilliant conduct of the 
France 
worked together so successfully was due 
in large measure to the role of Col. Henry 
Cabot Lodge who was on General Dever’s 
staff and 
smoothed the way for two born leaders to 


whose ability as an interpreter 
get along with the task in hand and win 
-Leo A. Copp 


The Secret Raiders. By David Wood 
ward. New York: W. W. Norton & 
Company. 288 pp. $3.75. 

T HE merchant raider is the terror of 

the sea to the ocean-going ship in war- 

Submarines normally 


time operate on 


selected sea lanes and tackle convoys, but 


the surface raider roams the high seas 


usually in the guise of a neutral merchant 
man and picks off single ships 
In World War I! 


nine armed merchantmen which sank more 


Germany sent out 
shipping than the German cruisers at sea 


North 
All the raiders had exciting 


or the aircraft and minefields in 
ea waters 
tales to log in the Nazi's historical record, 
including two gun battles that ended in 
these 


both ships being sunk. In one of 


duels the American Liberty ship, SrerHen 


Horxins (one 4-inch gun) fought to the 
death with the Stier (six 5.9-inch guns, 
four light antiaircraft guns, and 4 torpedo 
tubes ) 

This is a lively series of sea stories 
from the German records that comprise a 
little-known but exciting aspect of the war 

J. M. P. Weicut 


The Luger Pistol. By Fred Datig. Bev- 
erly Hills, Calif.: Fadco Publishing 
Company. 208 pp. $7.50. 


Tis is the first book presenting the 
complete and authentic story of the famous 
Luger pistol. The thorough presentatien 
of the background material indicates that 
the author took great pains in his research 
in order to present an accurate story 

The fascinating account of the evolution 
of the from 
Borchardt the 
assembled after World War II 


Luger unfolds the earliest 


pistol to last specimens 
The aver 
age reader will surely be amazed when 
he learns of the great number of types, 
models, and variations of this weapon. In 
addition to the historical background, the 
author also has given the reader a clear 
picture of the mechanical workings of the 
pistol itself 

the field 


will find “The Luger Pistol” a valuable 


Any one interested in arms 


reference work. It is truly a fine contribu- 
tion to the field of arms literature.—G. B 


JARRETT 


The Theory of Aéroelasticity. By Y. C. 
Fung. New York: John Wiley & 
Sons, Inc. 490 pp. $10.50. 


Tuis text gives the student an engineer- 
ing insight and a basis for modern engi- 
aéroelasticity 


neering computations in 


Steady-state deflections, flutter, and gust 
loading are among the topics treated. The 
book does not discuss the effects of ex 
plosive shock waves 

Mathematical background in dynamics, 
Laplace transform, and 


matrix algebra 


other needed topics is given a brief, lucid 
review exhibiting the application to aéro 
few worked-out 
The 


referenced to an extensive bibliography of 


elasticity. There are a 


examples and no problems text is 
the basic literature 

The book is based on notes developed 
during several years of teaching at the 
California Institute of Technology and is 
the latest addition to the Galcit 


nautical Series —James B 


Buffalo Bill: King of the Old West. By 
Elizabeth Jane Leonard and Julia 
Cody Goodman. New York: Library 
Publishers. 320 pp. $4.95. 

WHLLIAM F. copy 

as Buffalo Bill, wrote many books cover 

ing his life as Indian fighter 


Aéro 


Epson 


better known 


Pony Express 


rider, Army scout and guide, and master 


showman. However it remained for Dr 


Leonard, author and editor of numerous 
books on the American West in collabora 
Cody Goodman, oldest 


tion with Julia 
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Ew DEPARTURE 


BALL BEARINGS 


Self-seaied bearings simplity 
design...cut maintenance costs 


New Departure originated self-sealed ball bearings to elimi 
nate the most common causes of bearing wear and failure 
such as abrasive dirt and improper lubrication. Since then, 
more than 300,000,000 New Departure sealed bearings have 
been produced in various types to fit the specific requirements 
of industry. Seals are available to keep out foreign matter, 
ranging from dust and dirt to corrosive gases .. . to retain 
lubricants, varying from heavy grease to light oil . . . to 
provide the protection that assures longest life. 


New Departure’s latest advance, Sentri-Seal, embodies exclu- 
sive features which importantly improve both bearing per- 
formance and range of application. Because of its design, 
Sentri-Seal provides controlled, highly efficient sealing with 
low torque and is not materially influenced by axial move 
ment due to bearing end play within prescribed tolerances. 








Sealed bell bearings offer the electric motor 
ond machine tool bulider many advantages 
They simplify design, make it posible to 
mount motors in any position, cut tenance 
to a minimum, and eliminate the need for 
relubrication for long periods of operation. 





WRITE FOR COMPLETE INFORMATION ON 
NEW DEPARTURE SEALED BEARINGS! 


NEW DEPARTURE « DIVISION OF GENERAL MOTORS CORPORATION «© BRISTOL; CONN 
January-February 1956 695 


ee 














NEW...the 400 cycle 


vernistat’ 
a.c. Potentiometer 


you asked for! 


The 400 cycle Vernistat is an a.c. potenti- 
ometer-type voltage divider that combines 
high linearity and low output impedance. 
It is essentially a non-dissipative element 
adaptable to high temperature operation 
Size and mounting dimensions are designe 
to the BuOrd specification for a size I 
synchro 


! 
} 
) 


Here are the details: 

* high linearity, inherent in the design 
principle, is maintained over the life of the 
unit 

* low output impedance eliminates need 
for isolation amplifiers in many applications 
* high output current capability. 


* low phase shift 
depending on model 


less than 90 seconds, 


* can be coupled with synchros, resoly 

ers and other components —as well as 

ganged 

* nonlinear functions can also be gen- 
erated, 


Class 5 ball 
shaft, and an aluminum housing machined 
to close make the 
Vernistat a precision instrument, Shaft seal 
will be supplied where they are required by 
environmental conditions. 


bearings, centerless ground 


tolerances combine to 


check these 


specifications: 
Linearity Tolerance ......... + 0.05% 
Minimum Output 
Voltage increment 0.01% 


Ovtput Impedance. .less than 130 ohms 


Input Voltage 130 v max. 


Input Impedance... .up to 75,000 ohms 


*Trademark 


ernistat 
. . . 
division 
PERKIN-ELMER CORPORATION 
Norwalk, Connecticut 
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Buffalo Bill, favorite and 


conlidante, to produce this authentic biog 
Buffalo 


sister of his 


raphy almost three decades after 


Bill’s death 
His life is legendary and more or less 


well known. His sentimental and religious 


side is less familiar. This volume brings 
together the remimuiscences of his sister 
together with many unpublished letters 
and memorabilia 

The book is annotated, contains a gen 
calogy of the Cody and Frederici family 
an excellent bibliography, an index, and 
numerous illustrations. It is recommended 


reading for twentieth-century armchair 


pioneers.—THomas K INCENT 


N. Bar 
Philosophical Li 


The New Warfare. By Brig. ¢ 
clay. New York 
brary. 65 pp. $2.75. 


TH) 


to include 


defined 
4 


new warfare” is here 


Russia's post World War II 


methods of limited hostility: psychologi 
cal warfare, underground activities, armed 
threats, and peripheral warfare by proxy 
The author expresses the view that this 
modern substitute for all-out conflict will 
continue for many years and theretore 
must he better recognized and analyzed 
by the Western democraci 

The theme is introduced by a brief 
but interesting evolutionary background 


conventional” 
warfare beginning in 1066 with the Battl 
We find the Normans 
Saxons at this battle with less than 9,000 
Che 


increments until the new phase of history 


on the scorn and cost of 


of Hastings and 


men each numbers grew by slow 


began with Napoleon's invasion of Russia 


with an initial strength of 350,000 men 


Despite the increase in the size of the 


armies, wars remained localized until 1914 


when they became ruimous to the entire 


international economy and on a scale be 


yond man’s means. This is the background 


today, and the 


the 


view event 


that 


from which we 


author contends with world 


strained, the “new wartare”’ 
the 


Joun J 


economy so 


is the limit which nations can wage 


without disaster Driscou. 


BOOKS RECEIVED 


The American Story. By Garet Garrett 


Chicago: Henry Regnery Company 


401 pp. $5 
Armes Anciennes. Edited by René Gérou 
det. Published in French twice a year 


at Geneva, Switzerland, 32 pp Yearly 


subscription, $2. This is a semiannual 


review devoted to arms and armor 
from the Middle Aves to the eight 
eenth century, published with the col 


laboration of European military his- 


torians and arms experts 


The Art of Knotting and Splicing. By 


Cyrus Lawrence Day. Annapolis, Md 
U. S. Naval Institute. 240 pp. $5 
Atoms for Peace. By David O. Wood 
bury. New York: Dodd, Mead & Com 

pany. 259 pp. $3.50 


Brassey’s Annual. The Armed Forces 


Year Book 1955. Edited by Rear 
Adm. H. G. Thursfield. New York 
The MacMillan Company. 460 pp 
$9.50 


Celestial Navigation for Yachtsmen, 3rd 
Edition. By Mary Blewitt 
Philosophical Library. 64 pp. $2.75 

Christopher Columbus, Mariner. by 
Samuel Eliot Morison. Boston: Little, 
Brown & Company. 224 pp. $3.75 


New York 


Commando Extraordinary. lity Charles 


Foley. New York: G. P. Putnam's 
Sons. 241 pp. $3.75 

The Dam Busters. By Paul Brickhill 
New York Ballantine Books. 185 pp 
$2 

The Desert and the Stars: A Biography 
of Lawrence of Arabia. By Flora 
Armitage. New York: Henry Holt & 
Company. 318 pp. $4 

Dictionary of New Words. Ly Eri 
Partridge. New York: Philosophical 


Library. 234 pp. % 

Effects of Carbon, Oxygen, and Nitro- 
gen on the Mechanical Properties of 
Titanium and Titanium Alloys. |) 
H. R lattes 
bus Metallurgical 

Memorial Insti 


Ogden and R. | Colum 


Ohio Titanium 
Laboratory Battelle 


100 pp 
Fragebogen 


tute 
(The 


Ernst Von Solomon 


Questionnaire). By 
New York Dou 
bleday and Company. 525 pp. $6 


Guns and Hunting. By Pete Brown. New 


York \. S. Barnes & Company. 224 
pp. $1.95 

Laughter in Hell. By Stephen Marek 
Caldwell, Idaho: Caxton Printers, Ltd 


256 pp. $5 

Lawrence of Arabia. By Richard Alding 
ton. Chicago: Henry Regnery Com 
pany. 448 pp. $5 

Modern Building Encyclopaedia. N. W 
Kay, New York 
Philosophical 768 pp. $15 

By Chester H 


Van Nostrand 


Technical Editor 
Library 
Mathematics. 
New York: D 
Company $7.50 
The Sea Wolves 
U-Boats at War 


Physical 
Page 
329 pp 
The Story of German 


By Wolfgang Frank. 


Translated by Lieut. Comdr. R. O. B 
Long, R.M.V.R. Foreword by Vice 
Adm. Leland P. Lovette, U.S.N. (Ret 
New York: Rinehart & Company. 340 
pp. $5 

Three Years with Grant. As Recalled by 
War Correspondent Sylvanus Cad 
wallader Edited by Benjamir P 


Thomas. New York 
353 pp. $4.75 


Alfred A Knopf. 


U. S. Military Doctrine. By Brig. Gen 
Dale O. Smith, U.S.A.F. Boston: Lit 
tle, Brown & Company. 256 pp. $3.50 
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HELICOPTER INSTRUMENTS AND CONTROLS 
DEMAND SPECIAL DEVELOPMENT 


.. they've been getting it at Sperry's Flight Research Center, MacArthur Field 


gw One aircraft of the fleet in Sperry’s 
flight research program is the Sikorsky 
S-55 you see This flying 
tory is completely equipped with the 
latest in helicopter instruments and con 
It is flown by Sperry test pilots 


above labora 


trols 
and its crew consists of Sperry engineers 
who note and record the performance 
of the 
all flying conditions 

s As a result of over 10 years’ constant 


instruments and controls under 
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ha 


control 


h in this field, Sperry 
flight 


automatic 


flight researc 
now perfected a new 
ystem which 
stabilization and conts 


{ exacting ce 


precise 
ol of helicopters 
mo mdition 


addition to providing 


even under the 
of hovering. In 
precise control, a new automatic stabili 
zation system relieves the pilot ot con 
stant, fatiguing manual manipulations 
grated instrument 


flight 


s A helicopter int 


system including a director has 


been deve Lope d and, 


rpm control 
oa Writ oul 
Div 


strumentati 


ion concerming \ 


ontre 


‘ tl Hen 


/ 


Acronauti 


mul 


also, a ne 


lt 
h 
I req 


cement 
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Kaiser Aluminum forgings require? 


len FINS on this air-to-air guided missile—the Sparrow 
—are Kaiser Aluminum die forgings, which provide 
maximum strength with minimum weight. 

They must be accurate enough to maintain the mis- 
siles’ true course. 

You might guess that considerable machining of the 
fin surfaces would be necessary. Actually no machining 
was done—none was necessary. 

Extremely complicated parts can be forged by Kaiser 
Aluminum to close tolerances, and with a finish so satis- 
factory that costly finishing is unnecessary. 


If you have a part that must be light, corrosion-resist- 


January-February 1956 


ant and strong, think of Kaiser Aluminum forgings. 

A Kaiser Aluminum engineer will be glad to help you 
at no obligation. 

For complete information, contact any Kaiser Alu- 
minum sales office listed in your telephone directory 
Kaiser Aluminum & Chemical Sales, Inc. General Sales 
Office, Palmolive Bldg., Chicago 11, Illinois; Executive 
Office, Kaiser Bldg., Oakland 12, California. 


Kaiser Aluminum 


setting the pace —in growth, quality and service 
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massive 

atomic reactor... 





Storing electrical power in small packages, or facilities provide AMF with a wealth of experience 


helping to make atomic power practical each that covers nearly every field of industry. And it 


demands advanced technology. And these are is immediately available to you 


but two of the Aundreds of complex tasks the Call upon AMF with you problem. See for 


AMF organization performs every day yourself why this all-around experience in answer 


The highly specialized yet widely diversified ing the needs of government and industry alike 
has made AMF the “can do” company. 


activities of some Jo engineering and produc tion 


AMF HAS EXPERIENCE YOU CAN USE! 


IN RESEARCH f =~ ' 
DEVELOPMENT l vi? 

WEAPONS 
PRODUCTION Le +" | SYSTEMS 


AMERICAN MACHINE & FOUNDRY COMPANY, Defense Products Group, 1101 N. Royal Street, Alexandria, Virginia 
Executive Offices—AMF Buliding « 261 Madison Avenue, New York !6, N. Y. 
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All over the wortd, technical ‘‘Minute Men’”’ of the RCA Service Company assist the U.S. Army, Navy, Air Force 


How RCA “Minute Men" give added strength 
to our Armed Forces everywhere 


At an Army camp in Northern Japan, RCA engineers RCA organization that provides the most complete 


check an outlying radar post. At an Air Force base in electronic services and systems to the nation. Behind 
Florida, RCA specialists track a guided missile in flight. them stand RCA’s 37 years of experience in communi- 
And at a Naval communication center in Guam, RCA cations and electronics; more than 70,000 RCA em- 
technicians hurry to install a transmitter. All over the ployees in manufacturing plants stretching from coast 
world, the technical ‘‘Minute Men’”’ of the RCA Govern- to coast; plus the fullest research facilities devoted to 
ment Service Department are assisting our Armed electronics that industry has ever known 
Forces. In all these ways, the RCA Government Service 
These ‘‘Minute Men’’—experts in electronic installa- Department has proved its ability to give added strength 


tion, maintenance, and training—are backed by the to our Armed Forces in every part of the world. 


RADIO CORPORATION OF AMERICA 
ELECTRONICS FOR LIVING 
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Friend or foe? Tactical defense officers in MINK control center watch movements of aircraft as reported from 
radar warning sites. This is ecvipment developed under the direction of Rome Air Development Center. 


ROME AIR DEVELOPMENT CENTER PROVIDES 
AIR DEFENSE EQUIPMENT FOR OUR AIR FORCE 


One development agency for the Air Force's ground through its various contractors, of such end products 


based electronic equipment is Rome Air Develop as radar sites, including improved tubes, circuits, 
located at Griffiss AFB in Rome, N. Y. antennae and shelters; ground communications 


Air Research and equipment and associated support items IFF 


ment Center 


One of the ten centers of the 


Deve loprne nt Command. RADC is concerned with Identification Friend or Fos environments, and 


the air defense of our nation, with providing equip electronic countermeasures 


ment for tactical supremacy and with developing Bringing complex systems from the written re- 


ground comple xes for various navigation systems to quirements to the actual hardware items to be use d 


aid all aireraft. In addition, RADC is charged with in the various Air Force commands is a long and 


data handling improvements for the Air Force tedious business which draws upon the skills of 


intelligence mission RADC’s 500 civilian and military engineers and 


RADC is the responsible center for development their many counterparts in private industry 


84 
FORD INSTRUMENT COMPANY 


DIVISION OF SPERRY RAND CORPORATION 


31.10 Thomson Ave., Long isiand City 1, N.Y 
Engineers at Ford Instrument Company 
working on a special Air Force project 


in one of the company's laboratories 


/ 
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UBER-WAaRCO eliminated the need 

H for a clutch when they specified 
an Allison TORQMATIC DRIVE in their 
new 5D-190—“the world’s most power- 
ful motor grader.” 
That means one less control for the 
operator — means he can concentrate on 
his bladework, make faster passes and 
smoother cuts. 
The Allison 


Transmission team in this Huber-Warco 


rORQMATIC Converter- 


grader also reduces operator fatigue by 


permitting quick-shifts at full throttle 


with finger-tip hydraulic control — the 
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same proved team that has seen millions 


of hours of service around the world 


It gives a full range of working speeds 
from .85 to 20 m.p.h. automatically 
maintained — with only three forward 


gearshifts instead of the usual eight 


And it lengthens the life of all grader 
components because the TORQMATK 
Converter absorbs harmful shock loads 

boosts engine life by preventing engine 


lugging or stalling. 


Leading equipment manufacturers have 


found that Allison TORQMATIC DRIVES 








Better bladework with no clutchwork 


help them build a better, faster-selling 
product, And their customers report 
TORQMATIC-equipped units do more 


work, faster, at less cost. 


You can get Allison TORQMATIC Con- 
verters for both gasoline or Diesel 
engines from 40 to 400 horsepower 

rORQMATIC Transmissions for applica 
tions up to 300 horsepower. Get full 
details on Allison TORQMATIC DRIVES 
for the equipment you buy or build 
by writing Allison Division of General 
Motors, B Y4W, Inchanapolis 0, 


Indiana 
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TORQMATIC DRIVES 
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serving a 
6 cu. yd. container with cool- 
ing fins for handling a high 
temperature product. 


Here are a few of the hundreds of Detachable Con- .. + with casters . . . flat bottoms and open at one 
tainers we have built to solve handling problems of end .. . with teeth .. . with shelves for tools and 
every description. A few others not shown include :; j 

supplies—and we could describe hundreds more, 


those with compartments , . . with insert contain- 
ers. . . fully-insulated . . . lined with lead... 
lined with fire brick .. . with windows and doors man, the driver. 


all served by one Dempster-Dumpster and only one 





This 3 cu. yd. Container has skids 10 cv. yd. Container widely used Flanged wheel equipp 
for fork lift truck transfer, for refuse and combustible wastes. for remote loading. 


DEMPSTER 
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4 manufacturers to 
$82,000.00 annually 


handling waste materials! 





These four industrial plants expect to save, in 
labor costs alone, during the first five years 
service of the Dempster-Dumpster System— 


A PLASTICS PLANT: $26,958.00 savings on 
an investment of $9,523.50 in Dempster- 
Dumpster equipment. Savings alone pay 
for equipment in two years. 

A CHEMICAL PLANT: $204,076.75 savings 
on an investment of $40,968.00 in this 
equipment .. . savings pay for equipment 
in one year. 

AN AUTOMOTIVE PLANT: $135,000.00 
savings on an investment of $19,272.00... 
savings pay for equipment in 9 months. 


Those are typical examples. Visualize a Demp- 
ster-Dumpster, operated by only one man, the 
driver, serving scores of big steel containers, 
one after another, in your plant Containers of 
many designs and types, handling waste or 
salvable materials, raw or finished products, 
fluids including acids, combustibles, dusty ma 
terials—anything that can be handled in up to 
21 cu. yd. detachable Dempster-Dumpster 
Containers... payloads up to 19 tons, Savings 
are tremendous! Take advantage of our free 
engineering service, which determines by fact 








A PAPER AND PULP MILL: $43,104.00 sav- finding survey the cost cutting possibilities of 
ings on an investment of $10,750.00 .. . this system in your plant. Dempster Brothers, 
savings pay for equipment in 1'4 years. Inc. 








A? cu. yd. container for handling 


600 Gal. stainciad tank with brine 
cooling channels. 


BROTHERS 


A Container available up to 10 cu. 
yds. with or without lids for many 
uses. 


packaged products. 


916 Shea Building, Knoxville 17, Tennessee 
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These men help to make TV advertising more acceptable 


The men are television technicians, doubling in 
brass as an optical expert, a photographer, and 
a machinist. 

They solved a tough problem that faces all 
television broadcasters. Thanks to their ingenu- 
ity, a lot of viewers probably enjoy their TV 
more, without knowing why. 

The American TV system is based on advertis- 
ing sponsorship. Programs are sprinkled with 
a husky lot of commercial slides telling the story 
of products from A to Z. 

There's the rub. Slides ought to be just as clear 
and non-glaring and undistorted and easy to look 
at as the program material itself. But artwork 
for reproduction is often all over the lot—some 
light, some dark, some on shiny paper, some on 
dull. Put on the air “as is,” it can be pretty un- 
satisfactory. We wanted something better for the 
million-odd people in the area served by our 


STROMBERC-CARLSON COMPANY 


a Orvisiown oer 


Radio, TV and Hi-Fi Equipment 





+ Telephones and Central Office XY" Dial Equipment + Sound and Public Address Systems 





station, WHAM-TV. 

Enter some typical Stromberg-Carlson inge- 
nuity. Three of our boys got to playing around 
with a machinist’s milling vise, a 45mm amateur 
camera, and some polarized lights and filters. 
The result is the photo-copying device at which 
the men above are looking. It makes up for art 
deficiencies, and is so constant in exposure that 
a dozen different operators will produce slides 
of exact quality. It even has some tricky handles 
and wheels which enable us to create animation 
with still pictures! 

This solution is typical of Stromberg-Carlson’s 
challenge—"“What do you mean, it can't be 
done?” If you have at hand a puzzle in Elec- 
tronics or Communications, for amy purpose, 
we'd like to tackle it. 


“There's nothing finer than a Stromberg-Carlson” 








> en eR AL OVYNANMICSE cOR PORATION i‘ 
: ; 
ROCHESTER 2&2, &. Y. . 
* Electronic Products for Our Armed Force 
r , . 
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clearing new hurdles 


The two obvious dangers in moving high explosives are large concentrations and 
shearing friction. Hoffman went to work to design a material handling system 
for ordnance depots that would clear both hurdles at once. Their answer—the ingenious 
double-damper valve. Safe? Yes, the valve “meters” the explosive into a 
Hoffman-designed pneumatic conveying system in small, spaced-out quantiti 
Large concentrations are avoided ... the valve’s live rubber seats eliminate shear 
Speedy? Yes, the valve enables explosives like TNT and smokeless powde: 
to be conveyed 500 feet in 11 seconds flat. One installation automatically transfers 200 
pounds of explosive per minute, in 50-pound increments, all by remote control! 
Even larger systems, already developed, are capable of moving % ton of explosives 
per minute. In all cases, it is unnecessary to have large concentrations at operating 
locations. Additional lots of explosive are instantly available, as needed, 
at the push of a button—-by Hoffman design 
Here is one example of the many technical hurdles that Hoffman engineers 
have taken in their stride. Perhaps you are seeking higher standards of saféty, or a 
higher output in your operations. Hoffman imagination and engineering 
resourcefulness can achieve them for you. Without obligation, learn how we are 
prepared to make your problems our responsibility. 


ORDNANCE EQUIPMENT DIVISION 
U.S.HOFFMAN MACHINERY CORPORATION 


Dept. Ord., 105 FOURTH AVENUE, NEW YORK 3, N. Y 











Honeywell Transistors pack 
“man-size” Power into a 


“mite-size” package 


for} loneywell 


Customized Weapons Systems... ° 
— 


HE TINY Honeywell Power transistors you 
ppm here at a Production line t€st station 
are opening ex, ing new Possibilities in the 
design of advanced weapons systems 

Developed and Produced hy, Honeywell. 


these are some of the few transistors available 
today that will trip relays and drive motors 

They will make systems lighter, smaller and 
tougher than ever before will allow them to 
Operate on a fraction of the Power they now 
require 

With our own transistor facilities Honey- 
well Ordnance Division is in a unique posi- 
tion to utilize {ransistors in deve LO} ing Cus- 
tomized Weapons Systems 

We are ready now to bring all of the advan- 
tages of the Cransistor to tomorrow Ss weapons 
SyYStems 

For complete information on Honeywell 
Weapon systems, write to Honeywell. Dept. 
OR.-1-09. Minneapolis 8, Minnesota. 


Honeywell] Customized Weapons Systems 


Turret ( ontrols e Stabilized Platforms e 
Firing and Arming Systems « Navigation 
Systems © Me teorological Syste mse 
Coding Systems e Munitions e 
Missile ¢ omponents e Proximity and 
Mechanical Fuzes 


Honeywell 


Ordnance Division 





























ARMAMENT TECHNOLOGY 

















Phis section of OxpNANCE contains selected papers presented at meetings of Tech- 
nical Divisions and Committees of the American Ordnance Association and con- 
temporary articles on armament research, development, manufacture, and field use 





Military Electronics 


Complex weapons systems must be designed for case of maintenance 


ECENT surveys in widely sepa 
rated areas are turning up some 
alarming higures about percent 
ages of electronic equipment in working 
order—and these are peaceume hiyures. 
When we apply the combat deteriora 
tion factor, which has been estimated to 
be 3.65, we approach a low figure in 
deed. 
What is the answer? Can we do with 
less electronics? Few of us think this is 
The 


military problems demands the assist 


possible. complexity of today’s 


ance of the electronic art. 


UCH use is being made by all of the 
armed forces of contractor's held 
engineers. One company flies an airplane 
to Air Force bases, picks up electrons 


equipment for higher-echelon mainte 


nance, and returns it to the factory, The 
suggestion has been made that these 
facilities could be expanded. The mag 


nitude of the wartime problem and the 


and 


shortage ot engineers 


constant 
highly skilled technicians in industry 
would seem to preclude serious consid 


eration of this possibility. 


January-February 1956 


Lieut. Col. Leonard M. Orman 
Ord nar ( f fherd yw und, Md 
The tact that the larpest percentage 

ot our Army today and tor the fore 
secable tuture consists of soldiers whose 

tour of duty is limited to two year 
makes the held-maintenanee problen 
all the more difhcult. The usual maint 


nance course tod 


W hen this is 


months of basi 


iy is Nine months hony 


added to the normal three 


training pipeline TT 
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ing guesses of the needs of field forces. 
Every effort should be expended to 
meet the MC’s, Oftentimes the state of 
to be extended to 


will have 


achieve them, but by this type of ap 


the art 


proach the impossible has been achieved 
in the past, 

On the other hand it behooves the 
technical services to keep the field forces 
informed of the complexity required to 
obtain an object. A battery commander 
would certainly prefer a radar which 
would stay on the air ninety per cent 
of the time to one which was down 
fifty per cent, even though the first 
one didn't have quite all the gadyets ol 


the second. 


( NE recent project designed as a re 

sult of MC's proposed a solution 
which had 4,000 vacuum tubes, This 
was to replace a device which presently 
has 120 vacuum tubes. The manufac 
had eflort to 


ae hie ve everything that the MC's called 


turer made a sincere 
for but in doing so he created a monster 
that the user wanted no part of, Closer 
liaison during the progress of the proj 
ect would have prevented this. 

In this project seventy-five per cent 
of the was 


equipment required to 


achieve the secondary purpose while 
only twenty-five per cent was required 
to attain the primary requirement, The 
user was quick to drop the secondary 
requirement when apprised of the 
result 

Since the beginning of World War II 
a generation of electronics engineers has 
grown up in the industry who can solve 
almost any problem with an appropri 
ate circuit. However, in their haste to 
achieve a solution to a problem it ap 
pears that they perhaps take the most 
obvious solution. We have never asked 
the desixn engineer to give us the most 
simple—the most reliable circuit. We 
have not asked him to design equip 
ment for ease of maintenance. 


necessity has forced some 


HIEER 
\/ progress in the maintenance field, In 
some equipments we now have slide-out 
drawers with swinging panels to allow 
easy access to tubes, tube sockets, and 
other components. We do have inter 
changeable components and easily re 
placeable chassis, However, in others 
we follow ancient tried-and-tested de 
signs which require removal of a large 
number of screws before the panel will 
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“The fact that the largest per- 
centage of our Army today 

consists of soldiers whose 
tour of duty is limited to two 
years makes the field-mainte- 
nance problem difficult ; 
The high level of skill devel 
oped only through long practi 
cal field application of class 
room theory is not being de- 


veloped today.” 





even permit a look at the works of a 
set. 

In some countries of Europe the level 
of education of the average soldier 
makes the maintenance problem in the 
held even tougher than it is in our 
country. For this reason the designers 
ot electron equipment seem to be 
doing more to make trouble shooting 
easier. An antiaircraft electronic com 
puter which | inspected in Europe had 
all test points brought out to the front 
of the set. Through probes in these 
points a repairman should quickly be 
able to isolate most troubles into one of 
the eight drawers. When the proper 
drawer was opened, neon lights would 
The 


three 


indicate the faulty unit. unit, 


which consisted of about tubes 


and a few related condensers and re 
sistors, could be unplugged. A spare 
unit was available in an adjacent slot in 
the same drawer, It certainly wouldn't 


take 


trouble-shoot that kind of equipment. 


nine months to train a man to 


fire-control 


BRITISH 


radar concluded that seventy-eight 


study of a 


per cent of the tubes could be metered 


either directly or indirectly, which 
would be invaluable in analyzing faults. 

A word of caution must be intro 
duced here. We must not lose proper 
perspective in our objectives. Reliability 
precedes maintainability. To bring test 
points to the front of the set, to incorpo 
rate neon lights, and to meter the 
maximum number of tubes all require 
extra wires, We don’t want to strangle 
ourselves in our own wires! 

The conventional approach in the 
design of electronic equipment and 
placement of it in a van seems to be to 
leave concern about heating and cooling 
until after the equipment is installed. 
From an examination of many modern 


sets it would appear that the designers 


had never given heating and cooling a 
thought gen 
erate heat, and overheating is one of 
equipment 


Electronic equipments 


the enemies of electronic 
Placement of vents in proper places in 
vans and chassis could simplify both 
the cooling and heating problems. 


Are we overboard for elec 


going 
tronics’ Take computers for example. 
Perhaps with the trend to Eniacs, Ord 
vacs, and Edvacs we have concluded 
that all computers should be electronic, 
The that elec 


tronic 


argument seems to be 
solutions are faster, and in these 
days of fast-traveling targets we need 
the fastest possible solution. A Euro 


pean engineer countered arguments 
along these lines with the following 


reasoning: 


66 ITH the 


problem the greatest time in 


simple antiaircraft 
volved is in the input of the data into the 
computer and the extraction of the solu 
tion. The actual solution of the problem 
occupies only a small portion of the 
total elapsed time. The input and extrac 
tion processes are practically the same 
whether dealing with electronic or me 
Since mechanical 


chanical computers. 


computers are easier to maintain we 
preter them for antiaircraft computers ‘i 

Maybe he has something there. 

A reéxamination of circuits in a 
modern fire-control system revealed that 
twenty-seven tubes, almost ten per cent 
of the total in the entire system, could 
be eliminated by substituting mechani 
cal drives. Those twenty-seven tubes 
will never burn out at a crucial moment 
in combat. There is a lot of merit in 


mechanical solutions to some of our 
requirements Certainly from a mainte 
nance viewpoint there sa lot to recom- 


mend mechanical devices. 


NE popular concept forced on the 
user by the technical services and 
by joint service planners has resulted in 
additional complexity of sets; namely, 
that it is economical to design a radar 
to do a multitude of jobs and that a 
radar designed for one service should 
be applicable to another. Sometimes this 
reasoning is fallacious. 
I have a specific example in mind of 
a radar set which is trying to do two 
jobs. As a result, performance is a com 
promise. It does neither job as well as 
it might if it were designed to do only 
one, It has more complexity than would 
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be required for a single job, hence more 
off-the-air time. 

Another set designed for the Marines 
was adopted by the Army. At first this 
appeared to be an excellent idea. How 


Ma 


rines’ requirement lor portability neces 


ever, it was later found that the 


sitated more cabling than the Army re 
quired. By shortening the cables, $1,000 


per set was saved, 


HEN it is realized that the 


00 of these sets, 


Army 
purchased over 1, 
Shorter 


Had 


ne ds 


the savings were considerable 
losses also 
Army 


alone, further savings probably could 


cables means less line 


the set been desiyned for 


have been effected. 

A recent article in the Proceedings of 
the Institute of Radio Engineers dis 
cusses some aspects of this problem in 
entitled, Is Complexity ol 


Necessary) Che 


thesis is that we 


an article 
Military 


author's principal 


I lectronics 


must have these equipments and that 


some of them will undoubtedly be com 


plex. However, he avers that few in 


struments are as complex while at the 
same time possessing a high degree ot 
reliability as the modern dial telephone 
switching equipment, 


Technicians at the Bell 


on electronic equipment built to study 


January-February 1956 


Indeed, none of us consider this 
and all of its adjuncts as 


This 


systems 


equipment 


highly complex gear has been 


achieved in part by the con 
have 


We 


no longer design a radar and a com 


cept of design. Recently, we 


adopted this approach ourselves 
separately and hope that they'll 
ther as the SCR-584 and M-9 
did I'll let 
the author's conclusions for yoursel! 
Modern 
the 


puter 
wor k toy 


fortunately But you read 


military equipment, to 


achieve most precise solution to 


dynam problems, must reiy on com 


plex instrumentation to permit opt 


To the 


itseil is of no real 


mum use of the human being 
user, complexity ol 
significance except as it affects reliability. 


. The 


administration 


systems concept in enyineering 
und technical control ts 
essential to ensure success in ach inp 
reliability 

Systems engineering is the new tron 


tier in the engineering protession, Our 
goal mus » achiey liability in 


Spite ol 


_ Wesabe recent guest editorial in 
} 
4Athe same pub n criticizes mili 


inother 


tary ciectro yup t ire 


viewpoint Phy ri \ n 


Telephone Laboratories set up a simulated firing course 


the action of the Nike guided missile, 


titled “Electronix Design for the Mili 


tary, claims that the services are using 


techniques abandoned by industry 


twenty 


years ago. It says, in part 
‘A lack of symmetry and maz 
wires in commercial designs does not 


mean quality has been sacrificed Dh 
primary requisite of commercial dest 

tor mass production such as radi 
I'V sets, is that they must have h 


No re put ible 


price 


reliability manutac 


sacrifices reliability tor consid 


tion, nor could a manutacturer who 


so remain in such a highly 


tive market 


lor examypne the usc 0O 


sTCW 


ind cal 


nent mounting wards 


solce ring ter 


were abandoned by radio 


CoTHnime4ns / 
thirts 
rather 


you 


He 
yn nto wu | nal the is 


lor mterconnectior 


arti larly untortunat 


veapon vhere 


portance 


lit intercoupling 


suthor maintains t 


Uhe 


not certain that all these 


HILE In 


criticisms are justihed, we cannot 


We should sub 


aflord to iwnore the 


ject ourselve t i severe soul-search 


to see if departures trom accept 


mercial procedure ire 


So littl 


warranted 
ittention seems to have 


em that 


to thi prob 
turers have been accused of 
interested 
“why shou 
siyniny a 
a cost-piu 


“ ith our 


witl 

told me 

design ol 
connectes 
guidance 
as the 


keep it simy 








Ceramic Cutt 


ing Tools 


Sintered alumina tips can re place stralegu tungste n-carlide empl ments 


EVELOPMENT of 


tools 


ceramik 
lor metal-cutting purposes 


has been actively under way 


General Rodman Laboratory, 


Arsenal, Watertown, Mass.. 


founding of the laboratory 


at the 
Watertown 
Since the 

arly 1954. It has been long recog 
nized that substitution of strategic ele 
ments commonly employed tor metal 
tools with 


cutting nonstratey i ma 


terials would alleviate industrial hard 


ships encountered especially during 
emergency periods 

Uhe inability to obtain requisite sup 
plies ol tunysten-carbic content ana 


high-tungsten-alloyed tool steels during 
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Carbonaro 


Laboratory, 


wn, Ma 


Korean conflict 


World War II and the 


demonstrates forcefully the advantages 


derivable with the utilization of cutting 


tool materials composed of nonstrategic 


clements. It was felt that ceramic ma 


terials might provide the answer to this 


pressing proble m. 


\ review of available foreign and 


domestic literature on the subject, a 


study of mechanical properties of po 


tential possible nonstrategi materials, 


and consideration as to the availability 


ot the basic material comprised the 


nitial steps of the program. Because of 


its ability to retain strength at elevated 


temperatures, its attainable hardness 


compa l ya 


level, and its wear resistance, sintered 
j 


alumina offered considerable promise 


toward the solution of the problen 


Alumina ts readily available in abun 


dant quantities within the continental 


limits of the United States and is non 


strategic in character. With | roper proc 


essing, high-quality sintered alumina 


(over 99 per cent AleOs) ts capable of 


j 


developing high densities (3.9) and 


high hardness (go Roc kwell “A ) 


/ PROGRAM, rather broad in scoyx 


f was established to investigate sin 


tered alumina with the early phase en 
ritical review of the ob 
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and c xploratory 


readily avatlabic 


j ceramic materials 


a4iumina hase 


Dase 
Some of the materials 
were available only in extremely small 
batch quantities, and it was felt at the 
start of the program, that with the at 


tainment of satistactory results, estab 


lishment of procedures to supply the 
desired type ot material in large quants 
ties would follow a normal development 


course 


N [ 


sources, while other samples were pro 


MEROUS samples were procured 


from academi and commercial 


duced at the Rodman Laboratory from 


conventional laboratory equipment nor 


mally utilized for the production of 


lerrous materials, 
\ clamp-on-type tool holder was de 
advantageously the 


signed to utilize 


desirable properties of the material 


while simultaneously minimizing the 
inherent in 


date \ 


“ideal 


undesirable characteristics 


ceramic materials known to 


tool holder considered to be of 
shown on 


design for the purpose 1s 


this page. The design offers maximum 
tool support, orients cutting stresses in 
such a manner so that the tool stresses 
are essentially in compression during 


the cutting operation, and incorporates 


other 1 
justable 
plate to 
Duc 
available cera 


rate tool holders hav« 1 with 
considerable success, ink 1 4 possible 
development ol $1 | ‘ holders 
Brazing ot the | onto the 
stecl shank is feasible and has been dis 
cussed in the literature 


Tool 


limited study and tria 


geometry was evoived alter 


during this 


phase ot the progran ind has 


given 


satistactory results to date. The studies 


are continuing toe sluate other possible 


tool yeometries lor six x uses 


Pool-grinding technique s utilized in 


the program are parallel to techniques 


employed in the 


sten-carbide tools, except 


preparation ol tung 


that in the 


preparation of cerami material the 


tume required for shaping the tool ts 


considerably less than the ume required 


lor shaping tungsten-carbicde cutting 


was felt more desirable. tor in 


ups It 


stance, to utilize diamond-grit whee 


or finish grinding and 
Numerous 


nonterrous metallu 


honing 


prac ( ferrous ind 


materials have bees 


j 


machined without coo 


ceramic tool 


utilizing i standard 18-inch lathe The 


experimentally 


ants with the developed 


ti 
imitations 
pecn col 
studies 


it an 


i bee illu 
the athe 
peering nta 


shell. Surtace speeds 


inute were ullized 
crations determine 


the highe ‘ sa 


the heat 


1 
coolant 


the chap 


Results under the prograt 


promising. Exceptionally higl 


peeds nave 


ecn attained with 


alumina cutting tips I he 
more resistant abrasion tt 
materia ve for cutting 


have 


tools op 


her 
The 


miateria 
control 
item 


{ . 
iraq 


A sintered alumina cutting tip is shown clamped into place in a tool holder ready to be used in cutting operations 
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Powdered Metals in War 


Proper application and use of metal powder in the manufacture of 


production parts can help solve problems of materials, labor, and 


shilled know-how with 


URING the Korean war it was 
the stated policy of the United 
States that a 
“guns-and-butter” economy would pre 
vail. While war had to be 
produced in support of our obligations 
to the United Nations in Korea, the 
meeting of these obligations was to be 


Government 


matériel 


done with the least possible dislocation 
to the American civilian economy and 
the least cutback in the production of 
consumer goods, 

As a political objective, the Adminis 
tration wanted to ensure that we could 
not be accused of waging a war in 
Korea. It was called a “police action” 
supported by a mere segment of our 
productive resources, Another political 
objective was to demonstrate to the en 
tire world the strength of the American 
economy as well as the determination 
of free Americans to preserve the peace. 
If by bad luck the “action” were to 
have spread, then the strong civilian 
economy could have been wholly con 
verted to military production as it was 


in World War Il. 


HERE is every reason to believe that 
the economic planners in Washing 
ton also saw an opportunity to further 
their goals of full employment, higher 
consumer spending power, and the man 
None of 


these objectives was found in conflict 


agement of the economy. 
with the political objectives. 

But full employment meant that mo 
bility of labor was at a minimum. This 
was especially true of skilled labor. 
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Skills were not readily available where 
they were most needed, Career engi 
neers were not pressed into war produc 
tion from their civilian positions, ex 
cept those holding military Reserve 
commissions who were recalled to ac 
tive duty. 

The shortage of experienced engi 
neers available for military research and 
production was critical, The same was 
true of experienced operating manage 
ment personnel, The planners antici 
pated the development of material 
shortages, especially in copper, alumi 
num, and steel products. The machine 
tool industry had been working in the 
doldrums since the end of World War 
II, and capacity to retool for the mili 
tary production program was plainly in 
adequate. Thus military planning in 
any degree of reality was an extremely 
dificult task. 

These age-old logistical problems were 
magnified and aggravated as a result 
of the political and economic policy ob 
jectives. Time, an irreplaceable resource, 
was running out. The national policy 
having been declared, we were fortu 
nate to have “good soldiers” in and 
out of uniform, able and willing to 
tackle these problems. 


encreased qualit y and a reduction in costs 


By mid-1951, Congress had taken care 
of the military manpower problem by 
means of the draft. The first of the ma 
terials controls were legislated into be 
ing by the Controlled Materials Plan. 
When CMP was made effective in the 
Department of Defense, CMP officers 
were appointed throughout the mili 
tary establishment and began allocating 
the available supplies of copper, steel, 
and aluminum to the arsenals and mili 
tary contractors. 


control officers 


ACHINE-TOOL 

were then appointed in every 
military installation. Civilian consult- 
ants in every field of science were called 
in from industry and the universities to 
reénforce the Government’s program of 
materials and methods studies which 
were made not only to improve matériel 
but to anticipate conflicts or shortages. 
Centralized Federal control of materials 
and manpower did not appear to be 
the answer to the manufacturers’ prob 
lem, and a key official of Army Ord 
nance at that time posed a serious ques 
tion, the several answers to which were 
strangely complementary. 

What were the solutions to the prob 
lems of materials shortages, labor short 
ages, and skilled manpower shortages, 
all of which had their impact on pro 
duction delays, quality of work, cost, 
and ultimate performance? A_ few 
weeks after the question, this same 
oficial asked for a brief summary of 
the advantages and limitations of pow 


der metallurgy as applied to ordnance. 
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In suggesting solutions to the major 
problems ot supply and production, it 
was tound that they correspond exactly 
to the hive or six mayor advantages ol 
applied powder metallurgy. Certainly 


not all the major problems can be 


solved by applying powder metallurgy 
in logistical problems up to the delivery 
of the end item of manutacture, but the 
principles of application at the right 
time and in the right place are a pat 
tern by which other applied materials 
have solved other 


and methods major 


problems. 


7 ) mention a tew, die casting of non 
ferrous metals, cold extrusion of al 
loy steels, impact extrusion of alumi 
num, the application of new plastics, 
plating, and automation are outstanding 
examples, The fact that this question 
was directed to the officer in charge of 
the Special Projects Office at the Frank 
tor j 


considerable bearing on association of 


Arsenal during the Korean war has 


the several answers. 

As Special Projects Officer, | was re 
sponsible for the CMP there, the allo 
cation of machine tools for the national 
procurement programs under the super 
vision of the arsenal commander, co 
ordination of applied powder metal 
lurgy in Ordnance, together with a 


host of other somewhat unrelated 


projects, 
When 


sored by the military is actually in mo 


a production program spon 


tion and materials become in short sup 
ply, the situation must be antic ipated $0 
far in advance that no explanation is 
needed by arsenal commanders or by 
the chiefs of the Ordnarce commands 
as to why a program is delayed. The 


goods have to be delivered on time, and 


it up to the « perating enyinecrs in 


the mulitary establishments to assure 
their tmely delivery 
It may still surprise the industrialists 


Army 


culty actually getting copper and br iss 


that the had just as much dith 
during the Korean emergency as any 
civilian establishment with 
ble CMP rating. Many a CMP Ofhcer 


across the United States was frantically 


a comp ita 


trying to get metal which his organiza 
tion had to have, to which it was en 
titled by law, and yet which was physi 
cally not available in the shape or torm 
required, 

Anticipation of shortage or delay 
MP Ofhcer 


night or all 


often took the form of the ¢ 


sitting up late at night 
long with his commanding ofhcer work 
ing out ways and means of avoiding any 
interruption in delivery schedules 
More than once the commanding ofh 
cers of arsenals and Ordnance district 
othces telephoned their superiors or cac h 
other in the early hours of the morning 
to state the simple fact that materials 
were physically not available and that 
executive action had to be taken if de 
lays were to be avoided. More than once 
procurement officers were told that cop 
per and aluminum were available in 
the form of ingots or sheet whereas the 
desired form might have been rods or 


tube s. 


()* the other hand, copper in the 
form of powder provided an ex 
tremely flexible raw material where the 
finished part did not demand a special 
size or shape of tubing, bar stock, or 
sheet. In powder metallurgy the scrap 
loss usually was climinated completely, 
and within the scope ol the process the 


supply of the raw materials was more 


than idequat to take care of the entire 


nilitary requirements for any copper 


| 


wart which could have en 


the process at that time 


The powder-metallurgy 
thus known to be an al 


to the require! nt tor 


not yeneraly avaiable, but 


loss climination, the total quantity 


copper req ircad is actually ess than 


j 


wrought 1aterials I he interes oppel 


7 » roynectiles 


World 


rotating 
was the | 
W if ll ) powder 


to solve mpossible situation in the 


c\% bibapoee 


meta imyy 


supply of copper tubing of the correct 


siZzc, 


ition 


i ive CMP legis 


the irscnal commana 


periors a distinct ampere 


iuthorized programs they could obtain 


the copper, brass, steel, or aluminum 
vhich they needed simply by writing a 


CMP 


' 
raw meta 


ticket on the producer ol the 


It took three months to tind 


this was simply not the way the CMP 
system actually was to work 

As a critical factor in production ce 
lays on items scheduled for delivery 
to troops in the field, the problem was 


quickly by 


through channels to the 


transmitted commanders 
top echelons 
of the Department of Detense, to Con 
yress, and to the Executive Office of the 
President of the United States 

In the case of 1020 steel tubing short 
aye, lor example, no amount of com 
mand action produced the tubing. On 
the other hand, by applying the pow 
der-metallurgy method to iron powder, 
the problem was solved locally while 
and 


telephone memoranda, teletypes 


red-bordered letters surged through the 


Metal filters for corrosive media can be produced successfully from sintered stainless steel powder 


January-February 1956 


ri 
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halls of bureaucracy in Washington. 

Officials of the Ordnance Office will 
recall that during World War II the 
sintered rotating bands were 
delivered within thirty days from the 


date of release of specifications, just as 


copper 


the steel tubing during the Korean war 
was available within thirty days. There 
was a time interval required for testing 
the substitute material, 
revised had to be 


Then tools had to be manu 


and proving 


and specifications 
written 


factured. 


BY today the tools are ready, the 
specifications are in being, and if 
another should arise not 
even four weeks’ delay will be necessary 
for the delivery of the first units. 
Specifications to cover similar substi 
tutions are also ready for issue, having 
been developed since the beginning of 
the Korean war, and they cover a large 
array of metal components which may 
be required again by the Signal Corps, 
the Ordnance 


emergency 


the Chemical 
Corps, and the Air Force. A typical 
in enormous 


Corps, 


metal product needed 
quantities during a national emergency 
is the rotating band for artillery pro 
jectiles. 

The sintered iron rotating band is a 
good example of a military component 
which is not needed generally during 
peacetime where there is a fair supply ol 
copper or gilding metal available, How 
ever, every war in our history has pro 


duc ed 


such a severe copper shortage 
that a satisfactory substitute for copper 
had to be found if firepower, life of 
weapon, and accuracy were to be main 


field artillery and tank 


tained in our 
guns. 

The 
ready 
by a capacity for producing iron pow 


sintered iron rotating band is 


now for immediate use, backed 


der which guarantees the country a 
virtually unlimited supply of metal in 
the form which can be applied to any 
size rotating band within days. 

Mass production has been credited 
with one of the underlying reasons for 
American economic and military su 
cesses, Mass production is probably the 
only answer to the problem of getting 
delivery on a critical component delayed 
in a production program which other 
wise is on schedule. By mass production 
is meant turning out millions of uni 
form pieces a day from a single plant 


facility. Mass production relates to time 
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Small pinion gears with slotted hex- 
agonal heads, gear teeth, and center holes 
pressed simultaneously in one operation 
at a cost saving of 68 cents per gear. 


as well as quantity. To achieve mass 
production and gain time are obvious 
answers to military production prob 
Both are 


lems. weli-demonstrated ad 


vantages of the powder-metallurgy 
process. 

The time element includes both pro. 
duction time and tooling time. When 
tooling a conventional plant, conven 
tional metalworking equipment gener 
ally is placed in line and the time re 
quired to plan and set up the line takes 


anywhere from ten to twenty weeks 
even if all the equipment ts on hand. It 
only one machine tool is lacking, usu 
ally the One 


operation missing in a sequence 1s all 


entire line is held up. 
that is needed to prevent production. 


Korean conflict there 


| URING the 


were certain special machine tools 


on which 72-week delivery was normal. 
The Korean emergency produced no 
exceptions to the general rule that in 


time of war, even on a_ preterence 


delivery basis, twenty-six to thirty 


weeks delivery on relatively ordinary 


machine tools is normal, Highest pret 


erence, other things being equal, was 





generally given to a contractor requir 
ing only one or two units to put a line 
In operation, as compared with a con 
tractor who required simultaneous de 
livery of several machine tools 

Of course, today delivery can be 


made within two or three weeks on 
almost any standard machine tool. The 
Department of Defense has attempted 
to solve the problem of emergency de 
livery of major machine-tool items by 
developing a stockpile with its primary 
objective of maintaining a machine 


This 


partial answer, but powder metallurgy 


tool production base may be a 
goes much farther toward the solution 
of the machine tool availability prob 
least within the 


lem, at scope of its 


possible applications. 


YDRAULIC 


presse S$ are 


and mechanical 


universal tools which 
in the powder-metallurgy industry are 
put to work on an infinite variety of 
mechanical parts. For the most part the 
dies and punches are the only special 
tools required and to a great extent are 
interchangeable from one production 
facility to another anywhere in the 
United States. It takes only two or three 
weeks to make a simple die and from 
Six wecks to eight weeks for the more 
complicated dies. 

In time of emergency the bottleneck 
is not the major machine tool item, it 
is only the time and material needed to 
make the specific dies for new items 
whi h have never been made before. 
For standardized items the dies are 
shelves of contractor 


on the many a 


who has produced before and who is 
The 


interchangeability of dies on almost any 


ready to produce again instantly 


press in the country from coast to coast 
and from the Canadian border to the 


Gulf of Mexico is a factor of strategu 


importance if the United States were 


ever attacked, Even if a producing fa 


cility were completely destroyed the 


tools could be duplicated elsewhere 


within weeks for prompt resumption 


ot mass production. 

Powder metallurgy does away with 
the old concept of the production line 
and, within its scope of application, 
machine tool 


eliminates the procure 


ment problem. It also eliminates the 


recurring problem of obtaining the 


proper form of raw material so preva 
factories, because 


lent in conventional 


the raw material is a pail of powder 
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from which an unlimited variety of 


metal components can be manufactured 
yl lial 


by means of the Singic controllable vari 


able the molding die. 
War, costs do not usually 
nuch. Ar least 
at stake. 


in the United States, ap 


In time of 
costs are 


Coin 


mean very 


secondary M he n live S$ are 


thing ple ntil 


parently, when it comes to national 


security, is money. In tact even our 


peacetime policy of national 


backed up by 


present 


preparedne: has been 


the largest peacetime military budget 
in history 
Budgeting the money is something 


else. Once a program Is approved, the 


maximum amount authorized is not 


flexible. Once a Government contract 
for goods or services is placed, the dol 
lar figure is the limit. On contracts or 
programs covering several months or 
years, cost does become very important 
both to the Government and to the con 
tractor, 

The problem to the military budget 
people resolves itself into how to con 
trol the pressure of labor and material 
price increases over the 1-, 2-, or 3-year 
period between the approval of a pro 
gram and the final execution of the 
work. 

Part of the answer is by applied 


Not the 


Government attempting actively to re 


yowder metallurgy. only is 
I zg 


cost of military 


the 
the cl 


duc e 


but 


equipment, 


ilian contractor searches 


constantly to reduce both his estimated 


cost and to effect savings in certain 


nsate for increases in 


areas to comp 


other areas. 


a IR example, at the time of the Ko 
war, the M21A4 booster rotor 


rean 


cost the Government and civilian con 
tractors at least 10 cents each. By pow 
der metallurgy the price was first re 


duced to 6-1/2 cents each, later to 3-8/1 


cents cac h, and over 200,000,000 of the m 


were made. The aggregate saving of 
more than $1 000 Was Impressive, 
and it was achieved by the Ordnance 
Industry Ie im 

Part of th iving was reflected in a 


15 per cent lower material consumption 


which carne ibout because the sintered 


brass rotors were tcound to be a ceptable 


at only 35 per cent ot the theoretical 


density of brass. In addition, a rap lo 
of 15 per cent was eliminated 

Another way of sa ing money may 
be realized by saving direct labor, That 
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Precision-made sintered iron rotating band blanks ready for 


saving starts in the toolroom and goes 
right on through the production plant 
A saving in direct labor also creates an 
indirect saving in overhead charges and 
manufacturing burden which are ap 
plied as a rule to direct labor and are 
an element ot the total cost. 

It is of definite economi significance 
that it usually takes one artisan or one 
mechanic in the toolroom to produce 
what, by other metalworking methods, 
takes up to fifty artisans on the conven 
tional production line. This occurs when 
the production line is organized either 


The skill of the 


only 


by process OF by skills 


artisan or mechanic 1s available 
at the highest wage rates, and, in addi 
tion to money, this skill in time of war 
is part of another problem 


When a 


any 


Wartin workload is mn 


wosed on plant facility the young 


mechanic and even the second or third 


rating mechanics suddenly tind them 


scives as supervisors I he very men 


counted available 


as toolmakers, adjusters 


normally upon to be 


ind hha hine 


tool operators are required as super 


visors or are pressed into service to 


train new mechani For all practica 
purpose they ire out of tdbusimes or 
at least the Kill not available di 
rect lor prod t ‘ or 

I | hu 





to projec tiles 


assembly 


W her 


ipplied it 


powder metaiiuryy can ve 


needs ony i miait trae 


tion ot the toolmakers otherwise re 


quired to make the dies tor mass 


duction, and the very men skilled in 


toolmaking are those available to do 


the work 


per concept extends even to the 


planning departments, the engineer 


ing departments, and the research ce 


partments where in time of war the 


shortage of protessional engineers 1s a 
problem more serious than is realized 
generally. If the knowledge of powder 
metallurgy is included in the engineer 
ing skill available to the military estab 
indirectly, the et 


lishment, directly of 


lectuuveness of the total engincer person 


- 


nel available is mulupled many times 


in one of the key areas and one of the 
weakest areas of our entire ystem of 
hational security 

he ontribution of powder netal 
urgy, then, in the solution of the lo 
pisti problems ol planning iterials 
time, cost labor ind Ski cle on 
trap i portant 

A leadin track pul hwation ile an 
nterest ‘ tudy ol User \ttit le on 
Powder Metal Part I he report in 

le the ittttudes of Ordna c per 


[ypical nonferrous metal powder parts produced to close tolerances in one operation 
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sonnel as well as those of approximately 
190 industrial users or potential users. 
The data reported were taken from 
nineteen per cent ol the questionnaires 
sent out. The objective of the survey 
was stated to be: “The powder metal 


lurgy industry wants to increase its 


effectiveness to American manufac 
turers, In order to do this, it must know 
what factors have influenced your pur 
chases of powder metal parts . ~~ 
if you have decided against using pow 
why?” Information 


der metal parts, 


was received from the following 





Per cent 
Source of Total 


Ordnance 16 
Fabricated metal products 99 
Machinery 37.4 
Electrical equipment 18.9 
Transportation equipment 12.9 
Optical, photo, control and 
scientific equipment 
Toys, sports goods, nov- 
elties 3.7 


15.6 


100.0 











In brief summary this study shows: 
1. Nearly 


respondent COM Panties now use metal 


hifty-ve per cent of the 
powder parts, 

2, Bearings and bushings are cur 
rently the most commonly used type of 
powder metal parts but that structural 
parts applic ations are the fastest grow 
ing and offer the greatest future po 
tential, 

3. Competition for individual cus 
tomers is intense: nearly fifty per cent 
of the present users buy from at least 
three suppliers. 

4. The future outlook is bright for 
continued growth and diversification of 
powder metal parts applications. 

5. Lack of information about powder 
metal parts is a major deterrent to their 
broader acceptance and application. 

6. Selection of 
for the production of a given part and 


powder metallurgy 


the selection of a supplier are both based 
largely on joint decisions among man 
agement, engineering, and purchasing 
personnel in the customer's plant. 


AKING a deeper look at some of 
the data, a few interesting facts may 
serve as a guide to military planning. 
Among users of structural parts, 8 per 
cent reported use between 12 and 20 
years, whereas 32 per cent reported they 
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have used sintered structural parts for 
less than 2 years, an additional 28 per 
cent for trom 2 to 4 years, and an addi 
tional 21 per cent for from 4 to 8 years. 

The use of structural parts has seen 
its greatest growth and application since 
the beginning of mobilization for the 
Korean war. The use of bearings and 
than 


bushings dates back for mor 


course 1s one ol 


twenty years and of 
the earliest and most stable applications 
for powder metallurgy in general use in 
industry. 

The 


doubtedly reflected in the relatively low 


intensity of competition, un 


price of finished parts, is seen in the 
fact that more than So per cent of the 
from 2 or more suppliers 


users buy 


and 50 per cent buy from 3 or more 
suppliers. 

Looking to the future, 80 per cent 
ol present users see a greater use poten 
tial for metal powder parts, and among 
nonusers §7 per cent visualize a future 
use, Among nonusers, 67 per cent pro 
fess they do not have adequate informa 
tion to design powder metal parts The 
study concludes that nonuse of powder 
metal many cases 


parts 1s in appar 


ently a function of ignorance about 


them. 


MONG all respondents, 55 per cent 
desire more general information on 
applications and characteristics; 51 per 
cent desire cost comparisons; 40 per 
cent desire data on specifications and 
materials available; 46 per cent desire 
metallurgical data, and 41 per cent de 
sire more information on design limi 
tations 
These data are particularly revealing 
because 55 per cent reported they use 
powder metal parts and 45 per cent of 
the sample reported they did not use 
powder metal parts. Decision as to 
whether a given piece will be made from 
metal powders is predominantly a joint 
decision, although 43 per cent of the 
respondents report it is an engineering 
decision, Where the metal parts will be 
bought again is a joint decision, with 
the purchasing department deciding in 
23 per cent of the cases and engineering 
deciding in 19 per cent of the cases. 
User attitudes stem from use experi 
ence, and in the following returns may 
limitations of 


be seen some of the 


powder metallurgy or at least some of 
less-skilled 


powder metal parts fabricators. The 


the limitations of certain 


need for user education is apparent 


from these replies 





Per cent 
of Total 
35.2 
29.4 


— 
2/2 


Source of Trouble 
Exaggerated claims 
Dimensional accuracy 
Serviceability 
Surface finish 15.6 
Machineability 15.4 
Delivery 58 


Other 13.2 


Powder metallurgy is not going to 











be the answer to problems in logistics 
where it has been oversold, undereng 
neered, or where the application simply 
does not suit the end use. Some of the 
replies are suspected to be derived from 
they are 


brief only, but 


experiment 
nevertheless revealing. The results also 
indi ate poor communication between 
salesmen and user, but whatever the 
controllable causes may be they are im 
portant because they are apt to put a 
potential user on the defensive. 

To project the thought, the ultimate 


that this user attitude 


result could be 
might prevent the Government trom 
taking advantage of a significant con 
tribution because of a single supervising 


engineer's mental block. 


N the other hand, there is nothing 

” to compel a Government engineer 
or a decision-making ofhcial to commit 
himself to a process or a product in 
which he does not have confidence. Too 
much is at stake to proceed without cer 
tainty beyond the stage of limited ex 
periment. 

This is by no means a new problern. 
In many ways the user attitudes ex 
pressed in the early days of die cast- 
ings are similar to those expressed re 
cently by the users of powder metal 
parts. Both groups desired more facts 
on costs and design factors, in that 
order. But this is an underlying prob 
lem not exclusive to these two indus 
tries, and the Ordnance Corps of the 
Army has done a superb job in solving 
the problem. 

There is always a best way of doing 
things. It may not be by powder metal- 
lurgy, and in some cases it is deh 
nitely not by powder metallurgy. That 
question is only resolved as a rule, how 
ever, after other alternatives, materials 
have been considered. 


and methods 
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econdary Ordnance Items 


Computation of re quire ments has been fa tlitated by establishment 


of a Requirements Branch. supply control points, personalized 


liaison, and publication of an Ordnance manual on control poli 1S 


OMPI 


item re quireme nts, a 


LAl I IN ol secondary 


func 


66 


tion all too often relegated to 

stepchild status by the military services, 

has assumed a new aura ol importance 

in the Army Ordnance Corps as the re 

sult of an aggressive reorganization pro 
gram of a year’s duration. 

The look, 


direction of Maj. Gen. J. 


created under the 
H. Hinrichs, 
I ield 


found ex 


“new 


Assistant Chief of Ordnance for 
Service 


tremely satisfying by both the budget 


activities, will be 


minded and those with a logistic in 
terest. 

The motivating force behind the pro 
gram, stemming from the date when 
General Hinrichs assumed charge of 
Ordnance Field Service activities, was 
his curiosity and concern over a Spare 
parts system which resulted in procure 
ment demands as high as a billion dol 


lars a year. 


A! OMPACT staff of requirement 
and distribution specialists, headed 
by Lieut. Col. Ralph McMahon of the 
General Supply Branch, was dispatched 
to appraise objectively operations it the 
six decentralized offices located at the 
Ordnance Tank Automotive Command, 
Rock Island Arsenal, Frankford Arse 
Arsenal, Rossford Ord 
nance Depot, and Raritan Arsenal. 


nal, Redstone 


The results of the survey, while not 
alarming, indicated many areas where 
improvements could be made. Each of 
the control points had met the chal- 
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Charles W. Fauroat 





Vr. Fauroat chief of the 
Field Service Division, Raritan 
Vetuchen, N. ] 


irsenai 





its own way, with 


lenges of supply ‘it 
But, un 
different 


Varying degrees of success 


questionably there were six 
systems of requirements computation 
in operation, six different sets of local 
rules and regulations, and even differ 
ent terminology for transacting require 
ments business. 

harrier” was 


This “language particu 


larly frustrating, the group reported 
An understanding ot how the - AO! 
(“average quarterly issue”) was devel 


1! 
oped at one instaliation was completely 


obliterated at the next establishment 


when the method for arriving at the 


“FMID” 


mand’) was proudly discussed 


(“future monthly issue de 


The proper course of action was ap 
parent—installation of uniform policies 
and procedures but with sufficient lati 
flexibility to maintain indi 


tude and 


vidual control point operational inter 


ests. Immediate steps were taken to 
achieve this goal including 


1. | stablishment of a secondary items 


section in the Requirements Branch 
Office of the Chief of 


viding, for the first time, a 


Ordnance, pro 


regulatory 
off c devoted exclusively to secondary 
item requirements 

2. Establishment control 


ol supply 


points at the six field installations in 


contor ince W ith Dey irtmment ol Army 
policy that requirements (supply con 
trol) be functionally distinguished from 
distribution (stock control). Physical 
proximity of the stock control and sup 
ply contre pom} was retained to ensure 
closest po le coordination 

2 Istablishment of personalized lat 


son by specially trained Ordnance Ofhce 


with visits to the supply 


consultants 


control points on a predetermined 
schedule. The value of these visits to 
both the Ordnance Office and the op 


erators in the field has been enhanced 
by religiously pursuing a policy of “as 
sistance, not inspection 

4. Publication of Ordnance Corps 
Manual ORDM 3-6, entitled “Supply 
Control Polices and Procedure on 


October 1 1954, providing pertinent 


organizational and operationa guid 


ince in re juirements within on docu 


ment for the first time in Ordnance 
history. Already acclaimed and accepted 
is a Valuable aid by the IX SUpPpPiy con 
trol points the manual wi be ex 


panded ind re ised is Often as neces 
sary to keep pace with Department ot 


Army yx 


| pees ipproach | ud off Merely 
to answer “Ves “A ould he 1 gross 


New ind sometimes 


icy changes 


understatement 


unanticipated dividends turn ip aimeost 
daily, making complete appraisal diff 
cult, For example, Ordnance has been 
able to keep apace or olten ahead—of a 
vigorous paralleling program initiated 
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by Department of Army, G-4, and now 
carried on by the newly designated 
Deputy for Logistics. 

The awareness of the importance of 
supply control by Department of Army, 
Department of Defense, and Congress 
has been the open door to greater con 
fidence in Ordnance’s management of 


its spare-parts business, 


S° much for the over-all picture of 
Army Ordnance supply control as 
we find it today, Let's now explore the 
logistic potential in peace and war un 
der the new program and, at the same 
time, explain how parsimoniously John 
. Taxpayer's dollar is being handled. 

Requirements are expressed in two 
ways: quantity and dollars, It is obvious 
that all requirements are developed on 
an item basis, but the translation of 
item demand into understandable, con 
trollable budgetary data has been a 
harassing problem, Ordnance’s solu 
tion was development of a Control and 
Statistics Branch in the supply control 
point, functionally aligned to parallel 
the activities of the basic Requirements 
Branch. 

Item data produced by requirements 
specialists are rapidly converted into 
mobilization and budget studies in the 
new organization by personnel who are 
all the more objective because they are 
not burdened by the overriding de 
mands of day-to-day supply. 

Further, even as this is written, an 
additional refinement is being adopted 
—the Ordnance segment of the Army 
Stock Fund, This operation, a story in 
itself, is bringing skilled accountants 
into the supply control picture to de 
sign and maintain ledgers, balance 
sheets, profit and Joss statements, and 
to analyze the numerous statistics be 
ing accumulated. 

The Stock Fund objective is to man 
age the procurement (or manufacture ) 
and distribution (sale) of Ordnance 
matériel on a more businesslike basis. 
The benefits can be listed as: cash al 
ways available for purchase of items 
when needed or when advantageous to 
the Ordnance Corps without fiscal year 
limitation; elimination of much-de 
plored frantic year-end spending (since 
funds do not expire); development ot 
analysis of 


eflective operations 


more 
through hiseal and budget data hitherto 
unavailable; and portrayal of Ordnance 


budgetary needs (or accomplishments ) 
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in business terms more readily under 
stood at higher echelons. 

One question remains unanswered 
Will the Stock Fund we effective in the 
event ola national emer pen yr 

Heart and soul of the entire supply 
control operation is the development ot 
the individual item requirement, The 
challenge and responsibility are tremen 
dous since to overestimate is as sinful 
as to underestimate your needs—possi 
bly more sinful, since the average visit 
ing or inspecting dignitary seems to 
take a more charitable view of a bare or 
shelf 


crammed with 


near bare than A ware house 


“widgets” which can’t 
possibly be consumed in the next ten 
years. 

The basic formuia for a requirements 
computation may be simply stated: past 
issue (or consumption ) experience fac 
tored by projected major-item densities 
and utilization and/or troop strength. 
However, it’s the intangibles and un 
controllables which bring headaches 
gray 
next year’s needs, 


and hairs to prognosticators of 


S the equipment being supported 

fairly new or wearing out? How 
much outright obsolescence will be an 
nounced in the succeeding twelve 
months? How about gains and losses in 
depot stocks due to improper inventory 
ing and errors in stock status reporting? 
Can we provide for outright losses in 
curred in shipping and handling be 
tween facility, depot, and customer 
particularly overseas? Are we in a posi 
tion to compensate for delays in deliv 
eries because of transportation tie-ups, 
strikes, or other work stoppages in fa 


cilities, or inspection rejections? 





“Heart and soul of the en 
tire supply control operation 
is the development of the indi 
vidual item requirement. The 
challenge and responsibility are 
tremendous since to overesti 
mate is as sinful as to under 
possibly 


estimate needs 


more sinful, since the average 


your 


visiting or inspecting dignitary 
seems to take a more charita 
ble view of a bare or near 
hare shelf than a warchouse 
crammed with ‘widgets’ which 
can't possibly be consumed in 


the next ten years.” 





The Ordnance requirements operator 
has been oriented to view overcomputa 
tion as a serious blemish on his escutch 
eon of accomplishment. In peacetime, 
he puts on his taxpayer's hat and recog 
nizes the waste of funds in purchase, 
distribution, and Storage of excess 
stocks. In time of emergency, his logis 
tics training yx rmits comprehension ot 
the fact that inflated demands deprive 
others of vital raw materials and pro 
duction facilities, 

RDNANCE'’S “new look” of uni 
formity has provided the decen 
tralized supply control points with new 
and valuable operating aids, Not the 
least of these is the previously men 
Manual, 


treasure-trove 


tioned Policy and Procedure 


ORDM 3-6, a 


of guidance information. Eleven num 


veritable 


bered paragraphs on “responsibilities” 
completely cover the operational scope 
from accumulation of worldwide asset 
and issue data through budget control 
and actual computation ot requirements 
to disposal of surplus matériel. 

Supply control itself is aptly defined 
as “the process by which, through a 
system of reports, computations, and 
evaluations, all asset and demand data 
pertaining to an item of supply are as 
sembled and balanced through procure 
ment, rebuild, or disposal.” 

The purpose of a supply control point 
is summarized as “accomplishment of 
a position where normal depot stocks 
are on hand and deliveries from pro 
curement arrive at a rate commensurate 
with issues, and for the prevention of 
overstockage, understockage, and budget 
distortion while maintaining adequate 


supply.” 


F particular interest is the supply 


control point chart 


A Plans and Procedures 


organization 
(see page 721) 
Office has been created providing strong 
stafing support to the two operation 
branch elements and clarifying what 
has been a rather nebulous area up to 
the present time. The Requirements 
Branch is described in detail as the ac 
tual computing operation, including 
mobilization phases. The Control and 
Branch well 


Statistics is equally as 


identified, with reports and special 


studies as the end product and with 


maintenance of essential supporting 
records as the principal occupation, 


The clean lines of authority, elimi 
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SUPPLY CONTROL POINT 


(responsibilities: par. 2,200) 
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PLANS AND PROCEDURES 


(functions: par. 3,310) 


OFFICE 














REQUIREMENTS BRANCH 


(functions: par. 3,320) 
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CONTROL AND STATISTICS 


(functions: par. 3,330) 


BRANCH 


———_ om 
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Sections as Sections as 
needed needed 
Ordnance Corps Secondary Item Supply Control Point Organization Chart, effective October 15, 1954 
nating overlap and duplication, will quite detailed, even casual perusal of whether or not the “new Ordnance 
Form 177% shows obviously important look” will hamper the supply control 


gladden the hearts of personnel or man 
agement officials who take the time to 
explore this document. All supply con 
trol points have completely converted 
to the new organization alignment or 
are in the process of final conversion. 

The actual computation of a second 


covered in a 


ary-item requirement ts 


seven-page section of the manual, in 
cluding instructions for the use of Ord 
nance standard supply control study 
Form 177%. This latter ingenious work 
sheet and requirement record has been 
through the crucible of long-range con 
templation, and is not a hastily thrown 
together document prepared to meet a 
publicatior deadline 


WO separate meetings of the supply 


control points and interested Ord 
nance Ofhce staffers helped produce the 


which has ed 
Army Dep Log re 


mind has 


present fort ilready rece) 


the bless nys ot the 


quirements group. An open 


been retained. Revision of the present 


format will be undertaken by Ordnance 


whenever deemed advantagee to the 
operating clements 

Althoug! the mechani utilized in 
completing a upply control study are 
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areas of consideration. Pipeline control, 


crusading by 


a subject of trequent 


higher authority, is firmly maintained 


by using prescribed guides on “lead 


time 


ws TENTION leve the yateway 
to idequat reserve stocks and 
disposal actions, are controlled through 


the “Stock Position Summary The 


“Elements of Supply Control” cover the 


broad ba helds of re urring and non 


1 “ 
recurring issues, in luding customer 


categories and due outs.” and the con 


sideration of total requirements against 
total asset ¢., stock on hand, returns 
repair, and all outstanding procurement 


Permanent tvI data which must be 
considered in the tinal computation are 
entered of the topmost part of the 
or | act ! ly her ‘ pleted iw 
oO i« ( tained « mente | i 
non iper leading pm to one of the 
wet ontained in Sections V through 
7 Maintenance in Storage, Rebuild 
Return ot Overseas Stocks, Procure 


ment or Procurement Cutbacks Rey us 


Cuthach or irther study) 


\ proper question uw oth time 1 


} 


points in applying existing directives to 
their own commodities. Commodity re 
sponsibility alignment includes combat 


vehicles at the 


and general purpose 
Ordnance Tank-Automotive Com 


Island hire 


mand: we pons at 


Rox k 
Franktord 


control at guided missile 


it Redstone tools and equipment at 
Rosstord ind radio-controlled aéria 
targets, common hardware, and cleaner 
and preservatives at Rarita 
The answer is an assured, positive 
No ind urrent cxampile of madi 
miuality i\ ” ited 
A y Rar ta \r enal in ciectf ii a 
counting whine method tor re 
wing all it prior to detatied st } 
on be s fa ec! reta } 
pore ' } hye ul Tr (>) 
cr j r ‘ te 
ove i ‘ od ha cad 
int tor ‘ tf 
the tet “ te 
tre ettrt ' ; 
hue) t! t add i i i 
review 
Interested Department of Art ind 
Ordnance Corps othcials have conceded 
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two important benefits in the Raritan 
operation: (1) savings in manpower 
and (2) rapid yet controlled expansion 
in time of emergency. There is as yet 
no unanimity as to the quality of the 
goods being produced although the 
arsenal’s records support an almost un 
believable saga of accuracy. 

An even more far-reaching experi 
ment is the current installation of an 
electronic data processing system for in 
ventory control of automotive secondary 
Tank Automo 


tive Command. The installation of the 


items at the Ordnance 


equipment, being accomplished by one 
of the largest concerns in the electronic 
field, will permit integration of supply 
control, stock control, and cataloging 
operations into a single system. It pro 
vides for automatic maintenance of file 
on a daily basis and elecronic review 
of Ordnance supply status at any time 
such review is required. 

A perpetual inventory record will be 
maintained on a magnetic tape with 
feeder reports being received from each 
depot, including dues in, on hand 
stock objectives, and a summary of past 
demands. Catalog data and changes 
will also be maintained on magnetic 
tapes, permitting release or recapitula 
tion of this information with fantastic 
speed, 

In the specific field of supply control, 
the electronic devices will permit re 
quirement studies based on actual past 
demands compared with estimated past 
demands, future demands predicted 
from carefully evaluated feeder data, 
and budget data and studies in what 
ever form is required, 

Another benefit of the system will 
be a daily review of total assets, with 
replenishment of stocks being recom 
mended by the system when assets fall 


below reorder level. 


FFICIALS connected with the de 

velopment and installation of the 
OTAC project are confident that the 
electronic data processing system ulti 
mately will replace all existing methods 
of operations. In addition to the obvious 
savings in personnel, the potential for 
maintaining current operations has 
never before been approached, even 
during times of emergency. 

And these experiences are being re 
peated at the other installations, Ross 
ford, with its tools and equipment mis 
sion running high in nonexpendable 
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“One of the most satisfying 
facets of the new supply con- 
trol program is the manner in 
which day-to-day operations 
have been dovetailed into the 
broader Ordnance picture.” 





items, has developed special controls for 


reflection and analyzation of “initial 
issues,” 

Rock Island has gleaned extraordi 
nary operational efficiency in as simple 
a mechanism as the physical placement 
of the supply control operator at the 
desk next to his stock control counter 
part. 

Frankford has earned a bow as the 
originator of what ultimately emerged 
as Form 1778, and Redstone, new 
est member of the family, is constantly 
meeting the challenge of new problems 
created by the guided-missile mission. 


Additional “What 


shall I buy for next year?” problem (to 


assistance in the 


paraphrase the housew ife’s age old 
question) is expected from a compara 
tive newcomer on the scene, the Ord 
nance Supply Demand Analysis Ag 
ency. Conceived and nurtured by the 
Ordnance Board at Aberdeen under the 
unassuming title this 


stock-control system for the field soldier 


“Project 170,” 


passed the acid test with flying colors 
when it was installed and utilized in 
Japan and Korea during the recent 


emergency. 


VAILABILITY was purified at the 

same time that tonnage of stocks 
decreased because the system is based 
upon actual consumption rather than 
issue experience. Dignified by official 
status less than a year ago, the project 
was retitled the “Ordnance Supply De 
mand Analysis Agency” and moved to 
Raritan Arsenal. 

Trained technicians, working out of 
the arsenal, are now completing instal 
lation of the system in the Continental 
United States armies, and will shortly 
move into the European theater to con 
tinue the worldwide picture. 

Already convinced that better stock 
control means better supply control, 
operating officials are carefully apprais 
ing another product of the agency— 
the compilation and reporting of parts 
basis. 


consumption on a miayor-item 


Not only are these data expected to 








provide assistance to the supply control 
operator but are also usable in the re 
finement of section 7 and 8 supply man 
uals. The Ordnance Supply Demand 
Analysis System is under consideration 
by Department of Army staffers at the 
present time for similar adoption by 
other technical services. 

One of the most satisfying facets of 
the new supply control program 1s the 
manner in which day-to-day operations 
have been dovetailed into the broader 
Ordnance picture. Taking full advan- 
tage of being a part of what has been 
retitled the “Field Service 
Agency,” supply 


tentatively 
Supply Management 
control point personnel consult early 
and often with their counterparts in 
stock 
points located under the same roof, For 


the maintenance and control 
unresolved problems, there is an agency 
staff to appeal to, headed by a military 


or civilian chief or both. 


N° longer is it possible to rebuild 
equipment unless such rebuild is 
justified by a supply control study. This 
particular coordination has been devel 
oped to the point where the mainte 
nance point’s rebuild budgets are based 

and properly so—on projected re 
quirements data. 
and local purchase authorizations by 


Similarly, disposal 


the stock control point are dependent 
wholly and entirely upon supply control 
guidance. 

Awareness of the importance of this 
close coérdination is not held by Ord 
nance alone. Requirements teams of 
the Deputy Chief of Staff for Logistics 
which now survey supply control point 
operations semiannually, include main 
tenance and stock-control experts in 
their make-up. 

The present and projected establish 
ment of Commodity Commands by the 
Chief of Ordnance, Maj. Gen. E. L. 
Cummings, places the Corps in an even 
more favorable position. The coérdina 
tion potential of Research and Develop 
ment, Service, Field 
Service functions under one roof on a 
escapes the 


Industrial and 


commodity basis almost 
bounds of imagination. 
Possibility of criticism for having 
portrayed too pretty a picture is recog- 
nized by the author, but the facts speak 
for themselves. Progress to date literally 
amounts to Ordnance lifting itself by 
its bootstraps in the field of secondary 


item supply control. 
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Towed Gun Carriages 


When the chips are down in an all-out conflict, towed artillery 


has many advantages in economy of materials, mass producthility, 


and a high degree of mobility, resulting 


ONCERNING the job of trans 

lating policy to engineering, | 

should like to tabulate the pre 
cepts, isolated from the weapon system 
considerations, which must control the 
“new look in towed artillery carriages.” 
These are not new considerations. They 
are merely emphasized by competitive 
weapons in other fields and by combat 
capabilities of potential enemies, The 
sequence of this sting Is not entirely 
significant. There are circumstances 
which would make one quality more 
important than others, but when com 
promise 1s necessary something must 
give. 

Our designers are told to build a 
weapon which weighs nothing, shoots 
farther than anything, never needs re 
pairs, and can be built without using 
least of all materials 


any materials 


conceivably be used for 
this 


mass producible, (2) lightweight, (3) 


which could 


aircraft. Translated, means: (1) 
mobile, (4) rugged, (5) powerful, (6) 
reliable, (7) accurate. 

F I must single out the most impor 

tant on this list, I will say that light 
weight has become paramount. Obvi- 
ously you shudder when I say that the 
250-mm, weapon is lightweight, but it 
is! I shall not bore you with statistics as 
to how favorably its foot-tons of energy 
per pound ol weapon compare to the 
240-mm. howitzer, nor shall I elaborate 
on the excellence of mobility of the 
little 76-mm. antitank towed gun car 
riage. Suffice to say that fifteen years 
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This article is taken 
given by Mr 


from an 
J 

address Glass 
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ago those features would have been 


considered “blue-sky.” 
Weight is, of 


it is fundamental. We know of foreign 


course, relative but 
weapons which weigh less than our 
counterparts, but, because of the rela 
tivity aspects, we are not too concerned 
The explanation is obvious. If we can 
outshoot, outmaneuver, and outproduce 
in quality and reliability the closest en 
emy counterpart, we are still in a fa 
vorable position. 

This problem of weight has really 
several basic aspects (1) we must ob 
tain economy of materials; (2) we must 
have mass producibility; (3) we must 
have a high degree of mobility. 

If any one factor urges towed artil 
lery in the long-term arsenal of defense, 
it is the superiority in these aspects 
When the chips are down, the proven 
dependability of towed weapons in 
large numbers and in mass firepower 
becomes most useful. 


In recurring directives from Staff, air 


tr effective firepower 


While 


how w7e 


transportability stressed 


can carry the 1 mm 


its prime mover several thousand 


in hours, the self-propelled 


move the same distance in day 


with attendant difhcultie the 
weapon and its veh les can mx 
within our borders to detend a 
line abroad in a day or so, “ hile a 


propelled weapon might take weet 


HEN we look at a gun we r 
nize that it is simply a unique heat 
engine which has the primary function 


ot delivering i shell to a distant pom" 


with as much consternation to the en 


emy as possible It isa tundamental truth 


that the simplest machine which can ce 


the required job is the best——whether i 


be a rolling mill or a can opener, Not 
only must it be simple, it must be de 
pendable; and not only deyx ndable, but 
irtues of 


available. Therein lie the 


towed artillery, and the key to thos 
requirements is in the phrase “to do 
the required rob 


Nothing 
old shipboard 


could be simpler than the 


mnon ihat reste 
wooden platform with wheel 
by ropes or what-not—but 
would be a inappropriate tod 
job then becomes that of choo 
plexities as necessary evils whi 
to desirable over-all quality 

risk of being boring, I again peo 
the 2%o auxiliary 


with its power 


heard of a few years back tor fe 
double recoil ima 


The cor 


tillery), ith its 


unique transporters 








Armament Technology 





Seterl 





have met with unqualified icceptance 
in many areas, 

Thus | come to the major thought 
in this presentation. I limit it to field 
artillery for various reasons, but the 
principles can be extended to antiair 
cralt or antitank weapons. There are 
many other aspects vital to the weapons 
we live with—better recoil systems, 
components engineered to the human 
operators improved ammunition, etc, 
I want to suggest to those who repre 
sent the talents of our industry and are 
aware of problems in gun carriages and 
mounts that towed artillery will con 
tinue until newer concepts can provide 


complete substitution. 


W! need to accept minor complexi 
ties which will furnish major im 
provements to the simple weapon 

1. Power on carriage to furnish the 
push for the last 100 yards across un 
favorable terrain is one prospect. We 
have been thinking in terms of gasoline 
engines but are not quite willing to 
accept the current degree of complexity 
arising. There is a large unexplored 
held in this direction. 

2. Power to assist in quick emplace 
ment and disemplacement is another 
prospect. Time is of the essence here. 

3. Reduction in weight which might 
be possible by new materials without 
sacrifice of stability or durability, This 
approach almost necessarily carries with 
it a change in basic geometry of car 
riage, lower trunnion, new methods of 
fixing to the ground, and other meth 
ods of absorption of firing loads, 

j. New methods of transport, with 
out the expense and complexity of self 
propelled vehicles, 

s. Protection of crew trom radio 
logical as well as fragmentation dan 
gers, but without the weight of armor 
whi h becomes a burden on the mw 


bility and simplicity ol towed weapons, 


( )' R big job is to depart trom fixed 

ideas and preconceived notions ol 
what a towed carriage should be. If it 
turned out to be a weapon with the 
gun mounted under an axle or on a 
carriage which had no trails but with 
all this had high power with light 
weight, and simplicity with versatility, 
and ease of operation with minor com 
plexities it could very well be the back 
bone of our defense at a cost which 


could ensure its availability in any crisis 











Above, artillerymen fire a 155-mm. howitzer during the recent Korean conflict. 
Below, an atomic shell is test-fired from the 280-mm. gun (Army photos) 
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MINIATURE SUB -MINIATURE PRINTED CIRCUIT 


SERIES SERIES PC 


SERIES 20 


Actual Size 


Vy Actvel Sis3o 


Actvol Size 


Solderiess wire wrap (double rows of 22 

stacts) or standard type printed circuit 

Seen be abs tes pie ait wie Contacts: 7, 11, 14, 20, 26, 34. For receptacie (6, 10, 15, 18, 22 contacts) 

Current rating: 5 amps. Voltage #20 co wire A, Fe 5 Current rating: 10 Amps. Voltage: 
2100V. RMS omps. Vonage: 3 2500V. RMS 


“Se tt agit EASY RELEASE 
SERIES 800 SERIES E-Z 


For AN-36 shell. 15 contacts. 
3 high voltage contacts in cen- 
ter are removable. Current rat. 
ings: 10 and 20 Amps 
Yq Actvol Size 
VY, Actual 


MINIATURE AN SERIES 1300 Size 


One-piece moided inserts. Cur- 

a rating: 7.5 Amps. Vol- Solder cup contacts, taper pin cups 

age: 3000V. RMS for solderiess wiring or turret termi- 
nals. Current rating: 10 Amps. Vol- 


Vy Actuol Size tage: 4500V. RMS 


POWER SPECIAL 
DESIGNS 


SERIES 
14 & 16 


os ~~ and technical date sheets 
_- on these Connectors write 
Sales Division, 
Contacts: 12, 18, 24, 34. Spring loaded > DeJUR-Amsco Corporation, 
contacts for easy release. Coaxial con- Our engineering department | be ' 45-01 Northern Bivd., 
tacts and bayonet locks also available giad to design types to your exact ; Long Island City 1,N.Y. 


Current rating: 10 and 25 Amps. Voltage specifications. Send us your require 
4700V. RMS ments for analysis 





SERIES HC 
¥%, Actual Size 


HERMETIC SEAL 


For high altitude applications. Plug con- 
tacts individually compression sealed in 
glass. Guide pin and guide socket, or 
polarizing screwlock available. Fits 
series 20 receptacies 


precision 


Hexagonal hermet plug has solid 
giass insert. For pressurized elec- 
SERIES HC-20 tronic equipment. 4, 5, 7, 9 and 10 


/, Actual Size contacts 
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"We descried a herd of buffalo about two miles distant, 


scattered apart and quietly grazing near a small strip of 
trees and bushes, Taking a wide circuit, we moved slowly 
and cautiously ,.. then galloping along parallel, I singled 
out a buffalo and by a fortunate shot brought it down on the 
spot” so wrote author W ashington Irving of a hunting 


trip out West. 


Yes, the hand that immortalized Rip Van Winkle and 
Ichabod Crane felt right at home around a rifle stock. When- 
ever Irving looked for relaxation, we're told he would take 
his gun and track the forests of Sleepy Hollow for fox, 
phe asant, duck or dee r. Sometimes he made a kill some- 
times he didn’t. But losing a quarry never spoiled his day. 
Hunting thrills and the healthy outdoors gave him a new 
outlook . .. brought him pleasure and sent him home 


refreshed. 


Since pre -Revolutionary days, Americans have answere« 


DU PONT 


WORLD-FAMOUS SINCE 1802 


*t6.u.6. par orf 


BETTER THINGS FOR BETTER LIVING... 
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Sl inting-s the Man 


from Sleepy Hollow 


























the call of hunting and the outdoor life. It’s a sport that 
challenges wits, reflexes, stamina and skill. Equally impor- 
tant, hunting builds self-reliance and endurane c, helping 


to keep our nation strong. 


Poday, the great American tradition of hunting can be 
perpetuated only by thoughtful preservation of wildlife. 
Phroughout the country hunting associations are cooperat- 
ing with public agencies to promote proper conservation. 
Do your part in preserving this heritage 
I. du Pont de Nemours & Co. 


(Inc.), Explosives Department, Wilmington 98, Delaware. 


join or support 


one of these groups now. FE. 


™ GET YOUR FREE BOOKLET on how to start a 
wk@ rifle club...win Ranger Shooting Emblems. Sports- 
\ men’s Service Bureau, Department D-2, Sporting 

43rd St., 


\ 
#. Arms and Ammunition Institute, 250 I 
4NGY New York 17, N. \ 


SPORTING POWDERS 


THROUGH CHEMISTRY 
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Pee mo 


helping 
hands... united yet diversified 


Today, it takes more than a better mousetrap for the 
world to beat a well worn path leading to your door. 


Today, it takes the helping hands of diversified 
industries united under one progressive management. 


... A management that has the background 
to cut costs and step-up production, and 

at the same time insure quality 

leadership for each and every product. 


..- A management that utilizes the help of each 
division—in getting the best from all divisions. 


..»- A management with an attitude that 
fosters new markets and improved products. 


USI is such an organization—a dynamic group 
of divisions serving many industries where its 

products are accepted as the finest in the field. 
An organization that is noted for its ability to 
give a helping hand to any branch of industry. 


If F would like specific information on the 
USI products that are serving with distinction 
in your field, we invite you to write today. 






















CLEARING MACHINE CORPORATION. 
Mechanical and hydraulic metal-forming 
presses and accessories. Plants at 
Chicago, lilinois, and Hamilton, Ohio 


CHICAGO STEEL TANK COMPANY. Stee! tanks 
of all sizes for home and industry 
Piant at Chicago, Illinois 


AXELSON MANUFACTURING COMPANY. 
Petroleum pumping equipment, milling 
machines, engine lathes, aircraft components. 
Plants at Los Angeles and Montebello, 
California, and St. Louis, Missouri 


CONDUIT FITTINGS CORPORATION. Smal! 
electrical parts and die-castings 
Piant at Chicago, Illinois. 


SOLAR-STURGES MANUFACTURING COMPARY. 
Dairy cans, waste receptacies, cookware 
Piant at Melrose Park, Illinois 


ORDNANCE DIVISION. Modification and 
processing of armored vehicies of all types. 
Piant at Hegewisch, tilinois. Also operates 


ordnance plant at Rockford, Illinois 
U. s. INDUSTRIES, inc. LU KOPPEL INCORPORATED. Distributors of 


leading agricultural and industrial machinery 
250 Park Avenue, New York New York and equipment in the Philippine isiands 
’ ’ 


PRESSED STEEL CAR CO., DIV. Exporters of 
railway equipment and industrial equipment 
and machinery to all parts of the world. 


“A FAMILY OF MEN & MACHINES UNITED TO SERVE INDUSTRY BETTER’ 
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new all-weather anti-aircraft missile, is now being produced in quantity by Con 
Reserve Ordnance Plant of the | 


Ihe Terres 


vai im the 
S. Navy's Bureau of Ordnance. Responsible for supply 
with the most effective weapons, the Bureau of Ordnance participates in vast prog 
The Bureau of Ordnance facilit 
managed and operated by Convair, is an outstanding example of government 


research, development, testing, and procurement 


working together to produce weapons tems for the defense of « 


CONVAIR 


if 











TWO HEADS ARE BETTER THAN ONE 


It takes fwo experienced fliers—the pilot and 
the landing signal officer—to make a carrier 
landing. In the same way, two great sources 
of experience work together at American 
Bosch Arma Corporation. The recent merger 
joins American Bosch's cost-saving mass pro- 
duction techniques with Arma's expert tech- 


nological skill. Result: American Bosch Arma 
Corporation can now provide Engineering 
and Manufacturing facilities capable of pro 
ducing the most accurate and reliable elec 
trical and electronic equipments yet produced 
—equipments the Armed Forces must have 
for the defense of our nation. 
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AMERICAN BOSCH ARMA CORPORATION 


American Bosch Division, Springfield 7, Mass. 


Arma Division, Garden City, N. Y. 





